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40" Anniversary 
of Deepest Dive 


By 
Edward C. Cargile 


On January 23, 1960 history 
was made by the crew of the 
bathyscaph 7rieste when she dove to 
35,800 feet. 

This remarkable accomplish- 
ment was the result of a very 
dedicated small team of men that 
overcame remarkable odds _ to 
achieve a goal. Since there were no 
precedence for the equipment and 
Operational techniques, this was an 
even greater achievement. 

The Trieste deep dive was truly 
an international effort: ... A U.S. 
Navy Lieutenant and a Swiss 
scientist piloted an  Italian-built 
bathyscaph to the deepest known 
depth of the sea off Guam in the 
Pacific Ocean. 


HOW IT BEGAN 


Professor Auguste Piccard, a 
physicist from Switzerland, was the 
leading explorer in very high 
altitude ballooning during the 
1930s. 

The Belgian National Fund for 
Scientific Research or Fonds 
National de la Recherche Scien- 
fifique (FRNS), supported Piccard’s 
high altitude research. He called his 
high altitude balloon the FNRS. 
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Professor Piccard visualized 
using his proven concepts of high 
altitude balloons to take ocean- 
ographers in a steel sphere down 
into the depths of the sea. He called 
his new design the bathyscaph. 

In 1939 the FNRS granted 
Professor Piccard $25,000 US and to 
begin construction of the FNRS-2. 
However, World War II interrupted 
his scientific quest. 

At the end of 1945 Professor 
Piccard received the rest of the 
funding needed to complete con- 
struction of the FNRS-2. 

In November 1948, the FNRS-2 
made unmanned test dives off Cape 
Verde near Dakar (Senegal) western 
Africa to 4,544 feet. However, 
when the FNRS-2 surfaced, heavy 
weather severely damaged the 
bathyscaph. The FNRS-2 was given 


to the French Navy in 1950. 

The French Navy redesigned the 
bathyscaph and christened the new 
undersea craft the FNRS-3. Captain 
George Houot began dives in the FNRS-3 
in 1954, reaching 13,700 feet in the 
Mediterranean Sea. 


TRIESTE 


Professor Piccard joined forces 
with his son, Dr. Jacques Piccard in 
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designing and building a new 
bathyscaph. With funds from the 
Swiss government, and technical 
assistance and grants from Italian 
industry in the city of Trieste, a new 
bathyscaph was developed. The 
new bathyscaph, named Trieste, was 
launched in August 1953. 


For many years ocean scientists 
have tried to discover the deepest 
part of the ocean. Finally in 1951, 
the British research ship HMS 
Challenger located the Mariana 
Trench, 200 miles southwest of 
Guam. This deep gouge in the ocean 
floor was 35,800 feet deep. Both 
Russian and U.S. survey ships later 
confirmed this depth. This would 
be an important location in the 
future of Trieste. 

By September 1954 the Trieste 
had made dives to 10,392 feet in the 
Mediterranean Sea. 

Lack of funds kept Trieste in dry 
dock throughout 1955. 
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Swiss and Italian 


Trieste during 1956. 


A group of U.S. oceanographers 
and Navy officers made a series of 


dives in Trieste during 1957. 


The Office of Naval Research 
1958 for 
$250,000. Trieste was assigned to 
the Naval Electronics Laboratory 
(NEL) in San Diego, CA, with an 
another 


Trieste in 


bought 


Operating budget of 
$250,000. 

Jacques Piccard was hired as 
Technical Consultant and engineer 
Guiseppe Buono was brought to the 
U.S. because of his valuable 
experience since Trieste was built. 

In September 1958 Trieste 
arrived at her new port at NEL in 
San Diego. 

E 


Om 


Lt. Larry Shumaker, Lt. Don Walsh, 
Dr. Andy Rechnitzer and 
Jacques Piccard 


Dr. Andy Rechnitzer was 
selected as the Director and 
Scientist-in-Charge of the Trieste 
Program. 

Lt. R.B. Davey was assigned as 
the first Officer-in-Charge. Because 
of health problems, Lt. Davey had to 
leave the Trieste Program. Lt. Don 
Walsh became the Officer-in- 
Charge and Lt. Larry Shumaker 
became Assistant Officer-in-Charge. 

Following several modific- 
ations, Trieste made a series of dives 
To reach greater depths, Trieste, 
Support equipment and personnel 

were transported to Guam in 1959. 
These deep dives were part of 
Project Nekton. 


sources 
provided funds for research dives in 


A series of preparation deep 
dives were made in 7rieste to test 
and develop _ the operational 
procedures. Dr. Andy Rechnitzer 
and Jacques Piccard made a new 
record dive to 18,500 feet on 
November 15, 1959. 

Seven subsequent shallower 
dives were made to check out 
equipment repairs and modific- 
5 Rechnitzer was scheduled 
with Lt. Don Walsh for the deep 
dive. However, when certain points 
in the consulting contract that 
accompanied Trieste were reviewed, 
the dive team was changed to Lt. 
Don Walsh and Jacques Piccard. 

On January 23, 1960 Trieste 
piloted by Lt. Walsh and Jacques 
Piccard made the deepest manned 
dive in history to 35,800 feet to the 
bottom of the Marianas Trench off 
Guam. 

Most of the original Trieste 
Team are long-time members of 
DSPA, including Dr. Andy 
Rechnitzer, Dr. Don Walsh, Larry 
Shumaker and John Michel. 

Larry Shumaker was the first 
DSPA President in 1968. 

DSPA members that were Pilots 
or crew on Trieste I include Mike 
Bakara, Tony Dunn, John Michel, 
Don Saner, Ross Saxon, Larry 
Shumaker and Charles Staehle. 

The following articles include 
the historic deep dive described by 
Dr. Don Walsh and an enlightening 
view of the Trieste Project and deep 
submergence by Dr Andy 
Rechnitzer. 

Some of the technical “chall- 
enges” of Trieste will be presented 
by Lary Shumaker in a near issue 
of the newsletter. 


Forty Years 
After the Trieste 
Dive 


By 
Don Walsh, Ph.D. 
Capt. USN Retired 


Forty years ago two Men 
crowded into the cramped interior of 
the U.S. Navy’s bathyscaph Trieste. 
They were located at a Spot about 
200 miles southwest of Guam. 

Most significantly, they were 
just above the deepest known place 
in the oceans ... the Challenger 
Deep in the Marianas Trench, 

Nine hours later, when they 
returned to the surface, they brought 
with them the world’s depth record 
The official depth for the dive into 
the Challenger Deep was deter- 
mined to be 35,800 feet, almost 
seven miles down. 

But was this bit of exploration 
four decades ago just an event to 
gain publicity or did it have a real 
purpose? 

And what impact is to be seen 
today from this carly pioneering in 
deep submergence? 

Having been Trieste’s Navy 
commander, the co-pilot on the deep 
dive and the first Submersible Pilot 
in the Navy, I hope to give some 
idea of what was done then and 
what it means today. 


BACKGROUND 


Professor Auguste Piccard. 
Professor Piccard was studying 
cosmic radiation in the 1920s and 
1930s. He designed, built and 
Operated helium filled balloons 
for his high altitude research. 
Personnel were housed in a steel 
Sphere hanging below the huge 
helium bag. His book, Earth, Sky 
and Sea is a delightful account of 
his scientific adventures. 
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Professor adapted his success- 
ful high altitude balloon system to 
develop a deep diving bathyscaph. 

He developed the pioneering 
bathyscaph FRNS-2, the FRNS-3 
and the 7rieste. 

In 1957, U.S. Navy’s Office of 
Naval Research sponsored a series 
of dives in Trieste from 1953 to 
IS5yve 

The U.S. Navy bought Trieste 
in 1958 and assigned the bathyscaph 
to the Naval Electronics Laboratory 
(NEL) in San Diego, California. 

Jacques Piccard and his 
engineer, Giuseppe Buono, came 
with the Trieste to provide their 
extensive knowledge about Trieste 

and to train U.S. Navy personnel in 
the operation and maintenance of 


the bathyscaph. 


Dr. Any Rechnitzer was 
appointed Scientist-in-Charge of 


Trieste. 


In the mid-1950s_ Dr. 
Rechnitzer was a marine biologist, 
fairly fresh out of his training at 
Scripps Institution of Ocean- 
ography. After earning his Ph.D., 
he took a position in the Marine 
Sciences Program at the Naval 
Electronics Laboratory. 

When he heard about the 
Office of Naval Research dives with 
Trieste off Capri, he got himself 
invited as a participant. On 20 July 
1957 Andy made his first dive in 

Trieste. Like myself, he was a 
confirmed “deep submerger” from 
then on. 
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As part of the post-dive review 
team for ONR, Andy was able to 
lend his voice to those who wanted 


the Navy to buy the submersible for 
undersea research, 


Furthermore, he made a 
convincing case for bringing the 
bathyscaph to San Diego. He 
pointed out that location offered 
deep water near the coast, year- 
round good operating weather, and 
the proximity of major Navy support 
facilities and equipment. 

However, his most important 
act, in my view, was that he 
recruited me into the Trieste 
Program. 

I joined the project at NEL in 
December 1958. In March of 1959, 
I was appointed Officer-in-Charge 
of the bathyscaph Trieste and 
Trieste Pilot, a position I held until 
1962. 

The bathyscaph made its first 
dive as a Navy unit in December, 
1958. 

In the spring of 1959, the 
Trieste made six more dives for 
scientific and training. During this 
period, we were busy learning how 
to use Trieste. 

The Trieste Team was also 
formulating a plan to take Trieste to 
the deepest place in the ocean. 

Lt. Larry Shumaker, an 
Annapolis classmate of mine and a 

former shipmate in submarines, 
joined the project as Assistant 
Officer-in-Charge and Trieste Pilot. 

Larry immediately took over 
responsibilities for the technical 
side, under the careful guidance of 

Piccard and Buono. 

This left me free to work out 
the planning details for Project 
Nekton, the name we had given to 
the deep-dive program. I worked 
closely with the project’s Scientist- 
in-Charge, Dr. Andy Rechnitzer. 

By the late spring of 1959 J 


RSS Se 


had taken our Project Nekton plan 
to the Navy Department and had 
gotten approval for it. The Navy 
approved the program, but we were 
directed to maintain a very low 
profile and not encourage any 


publicity or public announcement of 
our intentions. 


In fact, the Chief of Naval 
Operations told me that if the 
Trieste did not surface from the 
deep dive, the two men in it would 
be the lucky ones! 


The implication was that those 
people left on the surface would feel 
the full weight of his wrath. 

This was a pretty full order for 
a young lieutenant. But my quick 
education in how the Navy makes 
decisions had paid off and we had 
our green light to proceed. 

Concurrently Trieste was 
undergoing a major modification at 
the Navy’s Ship Repair Facility in 
San Diego. 

We needed to increase its 
working depth capability from 
20,000 feet to about 40,000. To do 
this, we had to increase the gasoline 
capacity of the float (balloon), add 
more shot ballast capacity and 
install a new sphere that had greater 
depth capability. The new 
personnel sphere was made at the 
Krupp Works in Germany. 

Less than two months after we 
had tested Trieste in its new 
configuration off San Diego, we had 
the submersible back in the water at 
Guam for a post-assembly test dive. 

We conducted a series of 
increasingly deep dives until we felt 
all was ready for he deepest dive. 
By November 15, 1959, Piccard and 
Rechnitzer brought the world’s 
depth record home to the United 
States with a dive to 18,150 feet. 
The previous record had been 
13,500 feet set by the French Navy’s 
FNRS-3 off Dakar in West Africa in 
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January 1954, 
But on this dive we developed 


a difficulty with the sphere that gave 
us some real problems. The Krupp 
sphere was made in three ring-like 
sections, held together by epoxy 
glue. 

In theory the water pressure, 
even at the surface, was sufficient to 
hold the pieces in alignment. The 
epoxy was to keep the joint 
watertight and provide mechanical 
strength to hold the sphere together 
when it was out of the water. The 
two outer rings, containing the 
entrance hatch and the viewport, 
where much larger masses of steel 
than the center ring. 

Thus when the rings were 
warmed or cooled, they tended to 
expand and contract at different 
rates, the thinner ring reaching 
more quickly. 

On the dive to 18,150 feet the 
sphere got very cold in waters where 
the temperature approached 33° F. 
When the submersible surfaced, this 
very cold metal was bathed in 
surface water of about 80° F. With 
such severe stress on the epoxy 
joint, the glue finally pulled away 
with a great bang. 

While there was no danger of 
flooding, we were concerned about 
the small quantity of seawater that 
was weeping through the joint. 

Trieste was put into drydock 
and the sphere was disassembled. 
The joints were carefully cleaned. 


Master Chief John Michel 
machining Trieste view port. 


Our wizard machinist, Navy 
Master Chief Petty Officer John 
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Michel, designed and built a system 
of metal bands that would 
mechanically bind the sphere rings 


together. 
We didn’t bother to feed our 


misgivings to superiors in Wash- 
ington or NEL. I knew we would 
probably be ordered home and that 
would end the attempt at the 


Challenger Deep. ; 
During the Christmas holidays 


we took advantage of the quiet time 
to test Trieste’s new sphere joints 
and to train Rechnitzer, Shumaker 
and myself as bathyscaph pilots. By 
January, 1960 we were ready to 
resume our dive series. 
On January 8 we dove to 23,000 
feet in the Nero Deep near Guam. 
History was made on January 
23, 1960 when Jacques Piccard and 
I descended in TZrieste to 35,800 
feet. This was a very interesting 


dive. 
At 300 feet we encountered the 


theromcline, which stopped the 
descent of the bathyscaph. 

During this brief halt, we made 
a final instrument check. Some of 
the aviation gasoline used for 
buoyancy was released, making us 
heavy again. 

At about 600 feet we entered a 
one of deepening twilight where 
colors faded off into gray. 

By 1,000 feet the surface light 
had gone completely. We turned 
out the lights in the sphere to watch 
for the luminescent creatures that 
are sometimes visible at this level. 
We saw very few. 

Eventually we turned the cabin 
lights back on and briefly tested the 
forward lights that throw a beam in 
front of the observation window. 
Formless plankton streamed past, 
giving us a sensation of great speed. 

We were now dropping fast, at 
about four feet per second. It was 
getting colder and we decided to put 
on dry clothing. It was quite an 
operation: two grown men chang- 
ing clothes in a space 38-inches 
square and only 5’8” high 


Pilots Association Newsletter 


There were minor incidents, 

such as the small leak that always 

developed in one of the hull 

penetrators. The leak started at 
about 10,000 feet. It was an old 
friend, a tiny drip, drip, drip. | 
timed the drips and found no change 
from before, which meant that it had 
not become more serious. We 
expected it to disappear at abont 
15,000 feet, when the water pressure 

packed the plastic sealer in more 
tightly — and it did. 

Up to this point we had managed 
to maintain voice contact with the 
people on the surface, using Project 
Nekton’s specially developed 
underwater telephone. 

At 15,000 feet we lost contact 
with the surface. We were on our 
own now, except for a crude system 
of tone signals we had arranged. By 
means of a special key, the 
underwater telephone could send out 

a tone that sounds something like a 
radio time signal. These carry 
further than voice transmission. 

In our code, all even numbered 
signals were for good news; two 
means all is well, four means we are 
on the bottom, six means we are on 
the way up. 

The bad messages come in odd 
numbers: three means we are having 
mechanical difficulty and are 
coming up but not in distress, five 

means something has gone wrong 
and we are coming up in an 
emergency. We never had to use 
the odd numbers. 

At 27,000 feet we checked our 
rate of descent to two feet per 
second by dumping some shot 
ballast. 

We were not too sure of the 
underwater currents here and we did 
not want to go crashing into a wall 
of the trench by mistake. 

As we neared 30,000 feet I 
started thinking about the changes 
we had planned to make when we 
got within 1,000 feet or so of the 
bottom which we now were 


expecting to find only another 3,500 
feet below us. 

I was running through a mental 
checklist when we heard and felt a 
powerful, muffled crack. The 
sphere rocked as though we were on 
Jand and going through a mild 
earthquake. 

We waited anxiously for what 
might happen next. Nothing did. 
We flipped off the instruments and 
the underwater telephone so that we 
could hear better. Still nothing. 

We switched the instruments 
back on and studied the dials that 
would tell us if something critical 
had occurred. No, we had our 
equilibrium and were descending 
exactly as before. 

More ballast was dumped, 
slowing our speed to one foot per 
second. 

At 33,000 feet, only about 600 
feet off the expected bottom we 
turned on our sensitive fathometer, 
which always before had quickly 
and accurately picked up the floor 
for us. It showed nothing. 

Our speed was slowed to half a 
foot a second. At that rate, time and 
distance pass very slowly, and I 
think for the first time in the dive 
both of us had a feeling of awe that 
comes with exploring the totally 
unknown. 

I did not take my eyes off the 
fathometer and Jacques never 
stopped watching out of the tiny 
porthole with its weak probe of 
light. 

No bottom was in sight at 
36,600 feet, or at 37,200 feet. But 
at 37,500 feet the fathometer traced 
the beginnings of the bottom. 

Soon Jacques could see a 
difference in the effect of our light 
in the water, as the rays reflected off 
the bottom. 

As we approached the floor I 
called the fathometer readings to 
Jacques in fathoms: “Thirty ... 
twenty ... ten ...” At eight, he 
called that he could see the gray- 
white bottom. 


A tremendous iece 
occurred as we sank fil ie ee 
water near the bottom. 
through the tiny porthole, 
Spotted a fish. : 

It appeared to be browsing, 
Searching for food along the clean 
floor. It looked like a sole or 
flounder, flat with eyes on the side 
of its head It was about a foot long. 

Our Sudden appearance in its 
domain, with our great light casting 
illumination such as he had never 
seen before, did not seem to bother 
him at all. 

After we had been watching him 
for a minute, he swam slowly off 
into the darkness again, beyond the 
range of our light. 

At 1:10 PM we sank gently onto 
the soft floor. A great cloud of silt 
rose around us. We had found the 
bottom as 37,800 feet After the 
dive, it was discovered that the 
fathometer had been calibrated in 
distilled water. Adjusted to 
seawater, it indicated a true depth of 
35,800 feet. 

This was 1,600 feet deeper than 
the rough soundings made from the 
surface. 

The 15-man, Navy civilian/ 
military team had set a record that 
could not be broken. And as all 


Peering 
Jacques 


good explorers do, we planted the 
United States flag at the deepest 
spot in the ocean. 

Subsequent to the completion of 
Project Nekton, the project team 
went home for a well-earned rest. 


ee 
President Eisenhower 
congratulating Jacques Piccard, Lt. 
Don Walsh, Dr. Andy Rechnitzer 
and Lt. Larry Shumaker. 


__ Trieste stayed in Guam, as we 
intended to do Project Nekton II 
later in the spring. 

By May the Nekton II project 
team was assembled at Guam. 
Piccard and two-thirds of the 
original military and civilian 
personnel from Nekton had left. 

Thus we began the new program 
with only five of the original fifteen 
people (Walsh, Shumaker, 
Rechnitzer, Buono and Michel). 

We planned only five ocean 
dives in this short program so we 
could get the Trieste shipped back to 
the United States before August, 
when the typhoon season reaches its 
peak at Guam. 

We did not intend Nekton II to 
end so quickly. But on the July 9 
dive, we had a complete failure of 
the outside lighting system. 
Replacement parts were only 

available in Europe and we felt that 
in the two or three remaining weeks 
before the arrival of the worst of the 
typhoon season there would not be 
time to fix this system. 

By the second of August, Trieste 
and all it equipment had been 
placed on a U.S.-bound ship. The 
Guam program was now over. 

From late 1960 until I left the 
Trieste Program in mid-1962 we 
operated at San Diego in support of 
various Navy research projects. 

Among these were seafloor studies, 
acoustics, deep scattering layer 
investigations and gravity measures. 

Also we spent nearly nine 
months doing a complete recon- 
struction of the Trieste to reflect the 
lessons learned in the submersible’s 
first seven years of operation. This 
gave us a vehicle that was much 
more capable for scientific and 
technical work than the Trieste that 
the Navy purchased three years 
earlier. 

New lights, cameras, instru- 
ments and sampling devices were 
developed. The first submersible 
application of TV, CTFM sonar and 
remotely operated manipulator were 


developed. The Trieste Team 
designed systems that made the 
submersible easier to service and 
handle at sea: new battery modules 
that increased available power, and 
techniques which improved oper- 


ational safety. 
But Trieste was still the only 


operational submersible in the Navy 
and only one of four in the world. 
We therefore spend a considerable 
amount of our time at our “second 
job”: the selling of deep sub- 
mergence to the Navy. It was not a 
task taken lightly since there were 
many who wanted to scrap the 
Trieste once it had set the world’s 
record for the Navy. 

We in the Project saw the record 
dive a little differently. This 
adventure helped us to gain access 
to the policy makers who could help 
see that such programs were 
supported and expanded. I guess we 
were successful, in a general way, 
because nearly 100 submersibles 
have been built throughout the 
world since then. While only about 
eleven have been U.S. Navy, the 
early Navy designs for the 
submersibles and development of 
their systems have influenced most 
of those that have come after them. 

Looking back over four decades 
since we made our “voyage to the 
bottom of the sea”, I would say we 
have met our early expectations. It 
took longer than we had anticipate, 
but this is true of every new frontier. 
All of us who were with the original 
Trieste from 1959 to 1964 are proud 
to have been among the first 
pioneers in innerspace. 


Reprinted _ from Oceans 
Magazine, Number 6, 1979 (with 
appropriate changes in year). 
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Trieste ... 
Ocean Science, 
Operational Team 
and Deep 
Submergence 


By 
Andreas B. Rechnitzer, Ph.D. 


The author was responsible for 
establishing the first U.S. deep 
submergence team following the 
purchase of Trieste. The bathy- 
scaph was placed under the 
command of the Naval Electronics 
Laboratory (NEL), San Diego, 
California. 

Personnel were purposely drawn 
from the active submarine naval 
force located nearby. The concept 
was to assemble a team of officers 
and enlisted personnel that would 
not only operate and maintain 
Trieste, but would serve as a conduit 
to the development of deep ocean 
assets to meet military needs. 

The submarine flotilla com- 
mander generously provided two 
lieutenants, two senior chiefs and 
eight enlisted men of various ranks. 

Important civilian support came 
from NEL. Technical and service 
Support was eagerly provided by 
most of the laboratory divisions. 

Scientific interest in the 
exploratory projects for all aspects 
of oceanography and underwater 
acoustics was high enough to fill all 
available dive time. 

Key personnel that made up the 
initial team were: 

e Andreas Rechnitzer, Ph.D. — 
Deep Submergence Program 
Coordinator and Scientist-in- 
Charge. 

e Lt. Richard Davey, USN, who 
had to be relieved for health 
Teasons soon after becoming the 
first Officer-in-Charge., bathy- 
scaph Trieste. 
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Lt. Don Walsh, USN — Officer- 
in-Charge, bathyscaph Trieste 
and Pilot. 

Lt. Larry Shumaker, USN — 

Assistant  Officer-in-Charge, 

bathyscaph Trieste and Pilot. 

e Chief Machinist Mate John 
Michel, USN — Technician and 
Crew Chief. 

e Chief Electricians Mate, USN — 
Electronics Technician. 


In the 40 years since Trieste 
transported two men to the deepest 
part of the world’s ocean, the 
following generation of deep sub- 


mersibles have revolutionized 
oceanography and how it is 
conducted. 


Getting two men to the greatest 
ocean depth and back safely was a 
saltatory step forward in 
engineering. Up until January 23, 
1960 it was generally held that it 
was not technically feasible to 
fabricate structures that could 
provide a habitable capsule for one 
or two humans, and withstand the 
formidable forces of a water column 
35,800 feet high. 

Once it was done, the rush was 
on to adopt the design techniques of 
Auguste Piccard and to explore 
alternative solutions to fielding 
vehicles, manned and unmanned, 
that could operate effectively within 
any depth. 

The same is true for the demand 

for instruments and sensors that 
could be deployed to any ocean 
depth. The once held thesis that the 
pressure barrier was insurmountable 
had been eliminated by a manned 
vehicle, albeit primitive, contained 
all the right stuff to reach any depth 
in the ocean and even deeper into 
the crust of the earth. 

In 1956, the author was selected 
by the Office of Naval Research 
(ONR) to evaluate the potential of 
the bathyscaph Trieste for marine 
scientific research. 


Following his participation as a 
scientific investigator ina series of 
Mediterranean Sea dives he 
presented the results of this field 
study to the National Academy of 
Sciences (NAS). 

The NAS group was assembled 
to consider what action should be 
taken to accelerate deep ocean 
research using a manned yehicle. 
Dr. Rechnitzer recommended that 
the bathyscaph Trieste be purchased 
for the use of the US. ocean- 
ographic community. NAS endorsed 
the recommendation. 


Dr. Rechnitzer briefing Navy 
Admiral on Trieste. 


In 1958 ONR purchased the 
Trieste and funded its refit for an 
assault on the deepest dive possible, 
35,800 feet. 

Some of the key individuals 
within ONR that developed the 
funding to acquire the bathyscaph 
were: Drs. Arthur Maxwell and 
Gordon Lill, Captain Charles 
Bishop, USN, and Captain Swede 
Momsen, USN. 

The ONR sponsorship of deep 
Sea scientific research in the 1950s 
served as the primary catalyst for 

U.S. achievements in manned 
exploration of the deep ocean. 

During the 1970s, ONR was 
Joined by the National Science 
Foundation and the NOAA in the 
Sponsorship of academic projects 
using these unique facilities. 


"and Tevolutionary 
Tles have changed 


the cour 
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The Orginal] ONR j 
A investment 
has Significantly influenced basic 
and applied Scientific research 
engineering developments, 


inter- 
national law, government, indus- 
trial companies Product line 


expansion and academia. 

Deep submergence facilities are 
NOW considered to be a vital 
ce ise the U.S. National 

ceanographic Laboratory § ste 
(UNOLS) facilities igen bee 

In addition, the US. Navy has 
fleet deep Submergence assets that 
Support both the fleet and the ocean 
sciences. 

Privately owned vehicles, 
manned and unmanned, are also a 
significant part of the present 
national Capability to reach the 
deeper depths of the ocean. 

Attendant to scientific achieve- 
ments was the evolution of a new 
technology field: Ocean Engineer- 
ing. 

Today virtually every popular 
book on oceanography and ocean 
engineering includes material 
highlighting achievements that have 
made using deep submergence 
technology. 

The author believes that after 
four highly productive decades that 
now is an appropriate time to 
illuminate the prominent role of 
Trieste’s engineering content to a 
broad spectrum of derivative 
engineering developments and new 
or expanded businesses. 

A multifaceted equipment and 
services industry, with an annual 
gross in the millions of dollars both 
domestic and foreign, is traceable 
back to Trieste. 

In many instances, the 
bathyscaph Trieste has had a direct 
or indirect impact on the creation 
and development of industrial 
purveyors of equipment and supplies 
to the Industries of ocean tech- 
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nology, ocean Scietices, offshore and 
undersea defense. 

__ This includes ships, submers- 
ibles, buoys, structures, propulsion 
systems, power plants, electrical 
€quipment, detection systems, 
Navigation and Positioning systems, 
communications and telemetry gear, 
Instrumentation, test equipment 
ocean data collection systems, 
computers and data processing 
Systems, basic materials, supplies, 


tools, marine hardware, deck 
handling gear, diving systems and 
life support equipment. 


Following the historic deep dive 
to 35,800 feet, there has evolved a 
continuing and sustained deep ocean 
hardware market. 

In the mid-1960s, a new fleet of 
manned submersibles was created by 
American companies. 


Beaver IV built by 
Rockwell International 


During the mid-1970s ROVs 
were developed and used in the 
civil sector to meet the needs of the 
offshore oil and gas industry. 

Rapid response to the offshore 
petroleum industry was made 
possible by ocean engineering 
developments initiated in the 1960s. 

In the 1980s, the autonomous 


vehicles emerged in various 
configurations as the precursor for 
new tasks and functions. 
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The Trieste legacy is manifested 
in the spectrum of businesses that 
drew on the technology of Trieste. 

After a long and distinguished 
career, Trieste has been preserved 
for public exhibit in the Navy 


companies to invest in ocean 
engineering. 

An immediate return on ONR’s Ocean engineering personnel in 

investment and the ultimate depth the 1960s were predominantly 


dive was to eliminate the engineers’ retreaded aerospace engincers. 


RETURN-ON-INVESTMENT 


mind-set that it was not within the 
state-of-the-art to design and build a 
manned system for operation at 
maximum ocean depths. 


Today there are well established 
ocean engineering education and 
training programs throughout the 
U.S. and overseas. 


Memorial 
Navy Yard, Washington, DC. 


Museum, Washington 


That single event conclusively Also, there is now in place a full 


es ae 
ul q at x Aas , 


demonstrated that conventional range ocean engineering infra- 

metallic hull materials and structure from basic materials es — 
structures, acrylic windows, resources, design and manufacture, =; 
batteries, electric, hydraulic and to end user. 

acoustic components, could all Organizations created to manage 


operate in 16,000 psi pressure salt 
water environment and serve as a 
manned conveyance to reach all 
ocean depths. 

Subsequent to that event sensors, 
instruments and platforms have 
been designed to provide 
quantitative environmental data to 


deep submergence resources, NURP, 
OPAYV 23, and Deep Submergence 
Development Group One and Two. 

Specialty professional groups 
dedicated to deep submergence. 

On the civilian side the National 
Underwater Research Program 
exists within NOAA. 

The Marine Technology Society 


FUTURE OF 
DEEP SUBMERGENCE 


The demise of bathyscaph 


operations and the recent down- 
sizing of the U.S. Navy deep 
submergence assets would imply 
that the need for deep submersibles 
(manned and unmanned) is waning. 


augment whatever had been first 
observed, understood and defined by and the American Bureau of 
human intervention. Standards are involved in the 

Stimulus to military ocean certification of vehicle develop- 


engineering, federal civil agency ment, the U.S. Coast Guard oversees 
ocean engineering, commercial 
technology developments, com- 
mercial deep sea resource recovery 
ventures, artificial intelligence and 
robotics, and international scientific 
research/technology developments. 

It is not necessary to identify 
here specific companies that now 
provide products that likely were 
influenced by technology incorp- 
orated in Trieste. A short generic 
listing indicates how extensive deep 
sea industrial involvement has 
become. 

Acoustic position fixing, track- 
ing and plotting. 

Acoustic releases. 

Basic materials (aluminum, steel 
and stainless steel, titanium and 


fiber composites. 

The loss of the nuclear 
submarine Trieste, the “Deep 
Submergence Systems Review 


Group” report and hints of a major 
new market, served to accelerate 


the operation of technical safety 


aspects. 
Conferences and exhibits that 


feature deep submergence have a 
major impact that ocean engineering 
has imparted to ocean businesses. 

Oceanographic research served 
as the primary justification for 
purchasing Trieste. 

The offshore industry is one that 
benefitted significantly from Trieste 
technology and subsequent 
engineering developments in the 
1960s. 


PLACE IN HISTORY 


Trieste was the original ultimate 
depth manned submersible. Trieste 
should be heralded as the origin of 
the world capability to reach all 
ocean depths. The bathyscaph 
should also be recognized for the 
deep sea research and the exploit- 
ation of deep ocean resources. 


the truth. 


explore, exploit, and defend any 


Nothing could be further from 


The door has been opened to 


spot.on the bottom of the world 
ocean. 

Eager to please the present 
federal government administration, 
budget cutters have decimated the 
US. Navy deep submergence 
capability. This is especially true 
for operations in the deeper regions. 

The impact on __ scientists, 
representing all of the disciplines 
that make up oceanography. These 
scientists that have experienced the 
still unique opportunities to reap 
new findings are finding themselves 

left on the dock. 

The much reduced cadre of 
scientists that will turn to foreign 
deep submergence assets, until they 
too are being retired from service for 
lack of funding. 


Russian 
Submarine 
Rescue Attempts 


By 
Edward C. Cargile 


A Russian nuclear  sub- 
marine appears to have had 
internal explosions in the forward 
section that blew a very large hole 
in her bow. The accident occurred 
on August 12, 2000. 

The Oscar II class sub- 
marine is the Kursk, which was 
designed to hunt down and 
destroy an entire U.S. aircraft 
carrier group. The Russian sub is 
larger than all U.S. submarines, 
except the nuclear warhead- 
carrying Trident class. 


Immediately after the 
accident, the Russian Navy 
provided conflicting and incon- 
sistent reports. 

As to whether the Russian 
Navy was lying, Vladimir Urban, 
Deputy Editor of the Military 
News Agency and a former 
Russian Naval Officer, said “It’s 
half and half. Sometimes theyre 
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lying, some-times they don’t 
know what’s happening.” 

Russian Navy officials 
initially said the accident occurr- 
ed August 13th. Even after 
multiple reports emerged suggest- 
ing it was August 12" — including 
a Pentagon statement citing 
reconnaissance from a U.S. Navy 
electronic surveillance ship in the 
area — the Russians continued to 
stick to their version of the story. 


She sank in 343 feet of 
water in international waters 
about 35 miles off the eastern side 
of Kola Peninsula near 
Murmansk and 185 miles from 
Norway in the Barents Sea. The 
site is 220 miles north of the 
Arctic Circle. The depth of the 
Sea ranges from 160 to 560 feet. 

The Kursk, an Antyey type 
949A nuclear attack submarine, 
was taking part in a top-secret 
Russian naval exercise that began 
August 10" in the Barents Sea. 


Pilots 
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The Barents Sea is in arctic 


waters bordering the northwest 


coast of Russia and the northern 


i. submarine sinks t 


tip of Norway. 

Weather in the Barents Sea, 
even in the summer, is brutal. 
Storms can whip up out of 
nowhere. Winds of 45 knots and 
waves up to 13 feet hampered the 
rescue efforts. Most of the 
Russian Northern Fleet is based 
in this area of the Barents Sea. 
This area is a rich fishing area. 

Normally, the Kursk carries 
107 officers and men. For 
reasons unknown, on this training 
operation the Kursk had 118 men 
aboard when she sank. 

One NATO official said 
there may have been high-level 
Russian officers on board in a 
VIP capacity to observe the 
military exercise. 

The Kursk carried 24 
surface-to-surface missiles, with a 
strike range of 340 nautical miles, 
used mainly in combat with ships. 
The Russians reported that the 
Kursk was not carrying any 


nuclear weapons during this naval 
exercise. There is considerable 
doubt about this statement. 

The two PWR __ nuclear 
reactors were shut down and the 
Russians do not feel there is a 
possibility of radiation leak. If 
this is true, the nuclear reactors 
must have been shut off and the 
submarine was trunning on 
batteries. 

In an emergency, the 
reactors are shut down manually 
or automatically. This is known 
as scramming. In such a shut- 
down, control rods are driven into 
the reactor mechanically. The 
reactor cannot be restarted after 
such a procedure. 

Submarine experts feel that 
the explosions happened so fast 
the crew may not have had time 
to shut down the nuclear reactors. 

Experts were not parti- 
cularly concerned about the risk 
of a tadioactive leak. For 
radiation to escape, a rupture 
would have to penetrate two 
layers — the vessel’s hull and the 
reactor casing. 

If the submarine was left on 
the sea floor after a rescue, the 
shell eventually would corrode 
over the next century and 
radiation would leak out 
gradually. 

Norway said on August 16" 
that tests of waters near the 
stranded submarine shows no sign 
of radiation leaks. 

The Norwegian Radiation 
Protection Authority said that 
measurements of the air across 
the Nordic region also continued 
to show no sign of fallout from 
the Kursk. 

But some environmentalists 
said any radioactivity material on 

the ocean bottom carries risk. 

This class of Russian sub- 
marine normally has an escape 
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module built into the conning 
tower or sail. It is designed to 
separate from the submarine with 
explosive charges and float the 
entire crew to the surface in time 
of disaster. 

However, apparent damage 
to the sail area and possible 
flooding of the bridge and the 
compartment under the sail area 
may have made access to the 
escape module impossible. 

Another questionable area is 
why the Kursk crew were not able 
to release an antenna or 
emergency signal buoy. 

The Russian Deputy Prime 
Minister Llya Klebanov stated, 
“Water almost instantly flooded 
the submarine’s hull up to the 
fifth or sixth compartments. The 
crew in those sections died almost 
instantaneously and the sub- 
marine became uncontrollable.” 

As a worst-case scenario, the 
crew would have tried escaping 
the stricken submarine through 
the torpedo tubes. But with the 
bow section so damaged, this was 
considered unlikely. Even if they 
could, the outside water temper- 
ature is 30° F and hypothermia 
would take its toll. 

Anyone not killed by the 
blasts and initial flooding faced 
grim conditions. 

Some of the crew might 
have survived for a time in the aft 
three compartments. 

Assuming part of the crew 
survived the explosions and the 
crash into the ocean bottom, they 
would face several breathing 
problems. Most oxygen is 
generated by the nuclear reactors. 
With the nuclear reactors shut 
down, the oxygen had to come 
from emergency tanks. 

The exhaled carbon dioxide 
was removed by a_ scrubber 
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system, powered with electricity 


from the nuclear reactors. Only 
the emergency batteries could 
operate the CO, scrubbers ... for a 
limited period of time. Carbon 
dioxide was the most likely killer 
of survivors. 

The CO, removal chemicals 
in submarines are usually sodium 
hydroxide, barium hydroxide or 
lithium hydroxide. It is not 
certain which of these chemicals 
was used in the Kursk. 

The CO, removal chemicals 
are designed for optimum effic- 
iency at 70° F. If the temperature 
inside the submarine drops down 
to 40° F, the performance of the 
CO, absorbent is about cut in 
half. 

This reduction in CQO, 
removal and increase in hypo- 
thermia were the two greatest 
contributors to the deaths of two 
divers in the undersea entrapment 
of the Johnson-Sea-Link. They 
were in the diver lockout 
compartment when the Johnson- 
Sea-Link became entangled in the 
wreckage of a sunken Navy 
destroyer at only 360 feet of water 
off the east coast of Florida in 
June 1973. The deep submersible 
was inspecting a fish trap for 
research. 

U.S. Navy Master Diver 
George Powell lead a valiant 
effort to reach the stranded deep 
submersible. But the umbilical 
hose Powell used was just short of 
what was needed. 

Finally, a civilian ROV was 
used to attach a line on the 
Johnson-Sea-Link to pull her to 
safety. Tragically, Clayton Link 
and Al Stover died from excess 
CO, and hypothermia. 

This was the same situation, on a 
much larger scale, as inside the 
Kursk. 
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In addition, an explosion in 
the Kursk would produce con- 
siderable toxic gas that would 
flow into the air breathing system. 
Any fire would also generate 
several toxic gases. 

If the submarine batteries 
were damaged, they can also give 
off deadly chlorine gas if flooded 
by seawater. 

Even if the crew used special 
gas masks, they only have a 
limited use time. It would be very 
hard to avoid the toxic gas. 

If there were survivors, they 
would also have been in total 
darkness. The emergency lights, 
battle lanterns and flashlights 
would go out after the batteries 
were spent. 

The ultra-modern Kursk was 
launched in 1994 and went into 
service in 1995. This made the 
Kursk one of the newest vessels in 
the Russian Navy. 

Specifications of the Kursk 
are as follows: 

e §©Weight: 14,700 tons 

e Length: 503 feet 

e Height: 102 feet 

e Diving depth: 980 feet 
e Engines: Two nuclear 


reactors 

e Speed: 28 knots under water, 
15 knots surfaced 

e Crew: Normally 107, 
including 48 officers 

e Weapons: Up to 24 


Chelomey SS-B-19 cruise 
missiles with nuclear or 
conventional warheads, 28 
Novator torpedoes or anti- 


submarine missiles with 
nuclear or conventional 
warheads 


Since the Cold War ended 
and the change in the structure of 
the former Soviet Union, the 
Russian submarine force has 
stayed close to home. The 
number of Russian submarines 
has been cut to one-third the 
former number. It has had little 


money for training and 
maintenance, and many of its 
submarines and ships are rusting 
at their piers. The Russian Navy 
budget is now approximately one- 
half of what it was in 1990. 

The captain of the Kursk, 
Gennady Lyachin was 45. He had 


—— 


served in the Northern Fleet since 
1978. Captain Lyachin had not 
made radio contact with the 
Russian Northern Fleet Com- 
mander, Admiral Vyacheslav 
Popov, since the accident. 


RUSSIAN RESCUE 
ATTEMPTS 


Russia rushed 22 ships to 
assist in the attempt to save the 
Kursk crew. 

Over the next four days, the 
Russians failed to attach a rescue 
apparatus to the sub, but still 
rejected offers to help from the 
US., Britain, France and Norway. 

Russian underwater cameras 
aboard a ROV (Scorpio) recorded 
the condition of the Kursk. There 
was substantial damage on the 
forward part of the submarine 
from the bow to the conning 
tower. The damage apparently 
included the sub-marine’s the 
conning tower and internal escape 
capsule. 

The underwater video of the 
Kursk showed a shattered bow 
section, cracked deck plates, 
shredded foredeck and battered 
conning tower. 

British defense officials saw 
the underwater video of the 


Kursk. The scene was severe 
damage from the bow to the 
conning tower, half way along the 
503-foot submarine. Submarine 
experts feel damage that extensive 
would have sent the Kursk to the 
bottom in seconds. 

The Russian Navy first 
reported the Kurk was listing at 
60-degrees. Later it was 
discovered the Kursk was found to 
be listing 20-degrees. 

In addition, the forward 
escape hatch was _ severely 
damaged. Only the aft escape 
hatch was accessible. But it was 
reported the aft hatch was covered 
with considerable debris. ROV 
cameras later showed the hatch 
clear. 

Even if the escape hatch was 
accessible, the listing submarine 
a= ae ee SS 

ee 


would make it very difficult to 
mate with a rescue diving bell or 
submersible. 

In reviewing the underwater 
video tape of the Kursk, Western 
submarine experts feel that there 
was an explosion in the forward 
torpedo compartment, possibly 
caused by a torpedo. 

The Kursk could carry up to 
28 torpedoes and anti-submarine 
missiles, each with warheads 
weighing up to 1,000 pounds. 

It is possible that a single 
torpedo explosion could set off a 
bigger explosion in the torpedo- 
packed compartment. 

Most of the qualified and 
experienced Russian divers had 
been discharged by the Navy for 
lack of funds. Specialized ships 
on which deep divers were based 
had been mothballed years ago. 

Many of these former-Navy 
divers offered their services, but 


were rebuffed by the Russian 
Navy. 
Beginning on August 15”, 
four Russian diving bell systems 
were used in an attempt to reach 
the stricken submarine. The 
Russian rescue bell is similar to 
the U.S. Navy Deep Submergence 
Unit Submarine Rescue Chamber 
or the McCann Rescue Chamber. 

Each rescue diving bell 
spent up to five hours submerged, 
trying to mate with the aft rescue 
hatch. But they were defeated by 
strong currents and swirling sand 
in the dark waters. 

During the early attempts, a 
haul-down line was not secured 
between the surface ship and the 
submarine escape hatch. This 
would have allowed the Russian 
rescue bell to possibly mate to the 
escape hatch. 

The Russian Navy has two 
old, but technically advanced, 
submarine rescue vehicles. These 
are similar to the U.S. Navy 
DSRV. 


Built in the late 1970s, the 
Bester is a 50-ton rescue sub- 
mersible that can dive to 1,500 
feet and has batteries that last 48 
hours before they have to be 
recharged. 

The rescue submersible is 
13.6 meters long and  self- 
propelled. The Bester has a crew 
of two or three, and can rescue up 
to 20 crewmen per trip. 

However, the Bester was 
battling strong currents and did 
not mate successfully to the 
submarine escape hatch. 

The Bester is a Russian 
ARS, which is an abbreviation for 
“autonomous working capsule.” 
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The ARS Bester was designed by 
Lazurit-bureau in St. Petersburg, 
Russia. 

The Berster finally reached 
the Kursk. But the submersible 
was unable to secure an air-tight 
seal with the vehicle’s rescue 
chamber lock-on system to open 
the aft rescue hatch. 

A Russian Remote Operated 
Vehicle (ROV) Scorpio with a 
video camera captured the extent 
of the damage to the Kursk. The 
videos showed a deep gash on the 
right side of the bow, in an area 
where 40 crewmen were. 

An __ alternative rescue 
method proposed by the Russians 
was attaching two 400-ton inflat- 
able pontoons to lift the stricken 
submarine. However, the pon- 
toons could not lift the huge 
submarine aft escape hatch above 
the surface. 

Another plan involved 
attaching pontoons only to the 
rear of the Kursk and attempting 
to lift only the aft end of the sub 
above the surface, while leaving 
the bow resting below. Then 
divers might open it. 

Some of the submarine’s 
crew was reported still alive 
during the first few days of the 
incident. The Russian com- 
mander, Admiral Vladimir 
Kuroyedov, reported that the 
surface ships were hearing SOS 
signals from the Kursk. 

Initially, the Russians stated 
that communications between the 
submarine and surface rescue 
ships had been made. But later 
this was changed to be tapping on 
the steel hull by crewmen inside 
the submarine. Still later it was 
reported that there was no 
communications with the Kursk. 

Then on August 15”, 
Russian officials admitted that 
there had been no commun- 
ications with the submarine since 
it sank, and they had no idea 
about conditions inside the Kursk. 


The last major accident 
involving a Russian nuclear 
submarine was the Komsomolets, 
which sank in April 1989 after 
catching fire 210 miles north of 
Norway. Forty-two of the 69 
crewmen died. 

The Kursk was taking part 
in a major Russian naval exercise. 

Initially the Russians stated 
that the accident was caused by a 
collision with another vessel — 
probably a foreign one. Russian 
Defense Minister Igor Sergeyev 
stated he had evidence pointing to 
a collision as the likely cause of 
the sinking. 

Russian Prime Minister Ilya 
Klebanoy said there was a 
“terrifying hole” on the starbord | 
side of the Kursk. 

However, no surface vessels 
have reported such an incident or 
any sever damage. 

Western submarine experts 
strongly feel it was more likely an 
explosion inside the Kursk. The 
cause of the explosion was 
probably from a torpedo or an 
antisubmarine rocket in the 
forward compartment. 

The official Russian armed 
forces newspaper <Krasnaya 
Zvezda speculated on its website 
that a liquid fuel cartridge may 
have exploded when the sub’s 
crew tried to fire a torpedo. 

Krasnaya Zvezda said the 
Kursk’s torpedo bay may have 
been carrying a new model of 

liquid fuel apparatus that sailors 
have criticized as dangerous to 
store and handle. 

One theory circulating 
among U.S. defense officials is 
that the Kursk was in the process 
of firing an antisubmarine rocket 
from one of its forward weapons 
tubes when the rocket jammed in 
the tube. With its warhead out- 
side the hull and still attached to 
the rocket body and flaming 
engine, it triggered a fire and an 


explosion. 


After two minutes and 15 
seconds, the officials theorized 
the missile’s warhead of high- 
yield conventional _ explosive 
could have detonated with the 
force of 1 to 2 tons of TNT. Such 
an explosion would cause 
extensive damage to deck 
structures in the forward section 
and near the conning tower. 

Such an event would have 
been more embarrassing for the 
Russian Navy if it involved 
negligence or faulty equipment. 

The Kursk had been refitted 
in 1998 at Sevmash shipyard in 
Severodvicsk to carry upgraded 
torpedoes. Representatives of the 
Russian Navy were against the 
torpedoes of new design, but 
industial representatives managed 
to lobby the upgrade through. 

A US. Navy electronic 
surveillance ship, the USNS 
Loyal, was about 200 miles from 
the exercise area monitoring the 
Russian naval exercise. The 
Loyal heard and recorded two 
enormous explosions in close 
succession that were believed to 
have occurred aboard the Kursk. 
They were not the sounds of 
missiles being fired, but they 
could not define the origin of the 
explosions. 

Two U.S. Navy submarines 
were also monitoring the Russian 
exercise. One of the submarines 
reported hearing the two 
explosions. 

In addition, the Norwegian 
seismological station Norsar 
reported that the moment of the 
accident two explosions were 
detected on their sensitive 
equipment. 

The first explosion was 
equal to 100 kilos of TNT. The 
second and more _ powerful 
explosion measured 3.5 on the 
Richter’s scale, corresponding to 
1-2 tons of TNI detonated 
underwater. This second 
explosion was at 07.30.42 GMT. 
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The period between these 
two explosions was two minutes 
and 15 seconds. 

Another very sad aspect of 
the accident is that at first the 
Russian Navy refused to release a 
list of the sailors aboard the 
Kursk. This left many relatives to 
wonder desperately. Finally, a 
resourceful news team bribed a 
Russian naval official with 16,000 
rubles, the equivalent of about 
$650, to obtain the list. 

Many of the young sailors 
aboard the Kursk were conscripts, 
who are sometimes moved from 
ship to ship with little warning. 

With very poor commun- 
ications from the Russian Navy to 
the families of the crewmen, they 
became very emotional and angry. 

Vladimir Urban, Deputy 
Editor of the Military News 
Agency and a former Russian 
Naval Officer, said the Russian 
Navy is too disorganized to 
conduct a _ coordinated  dis- 
information effort, and that many 
officials genuinely do not know 
what is happening. Unlike in the 
Soviet era, today those officials 
are allowed to talk to the media 
freely. 

Pavel Felgenhauer, an 
independent military analyst, said 
the Russian Navy’s behavior this 
week has made all its statements 
suspect — including its insistence 
that the submarine’s nuclear 
reactors were turned off and that 


it wasn’t carrying nuclear 
weapons. 
DEEP SUBMERGENCE UNIT 


After the two _ nuclear 
submarines (U.S.S. Thresher in 
1963 and U.S.S. Scopion in 1968) 
were lost, the U.S. Navy 
conducted extensive work in deep 
submergence search, rescue and 
salvage operations. 

The two U.S. Navy Deep 
Submergence Rescue Vehicles 


(DSRV) were designed and built 
by Lockheed Missile and Space 
Company ... DSRV-1 Mystic and 
DSRV-2 Avalon. 

DSPA member Larry 
Shumaker was the Test Pilot on 
both of the DSRVs before 
Lockheed turned them over to the 
U.S. Navy. 

Shumaker is a DSPA charter 
member and served as the first 
President of DSPA. He now is a 
consultant on deep submersibles 
and undersea operations. 

U.S. Navy submarine search 
and rescue is assigned to the Deep 
Submergence Unit (DSU) located 
at North Island Naval Air Station 
in San Diego, California. 

Two other deep submersibles 
were part of DSU, the Turtle and 
the Sea Cliff. Both of these 
submersibles have been retired. 

Immediately upon learning 
of the stricken Russian  sub- 
marine, the DSU was put on 
standby to assist. The U.S. 
Secretary of Defense, William 
Cohen, quickly offered the DSU 
rescue services to the Russians. 
To date, that offer has not been 
accepted by Russia. 

The DSU has some of the 
most dedicated, intelligent, well- 
trained and hard-working per- 
sonnel in the entire U.S. Navy. 
They are constantly training to 
locate a stranded submarine and 
rescue the crew. 

Their mission has been even 
more challenging because of the 
recent budget cuts. This has 
reduced the financial support for 
DSU in many ways. 

Several of the present and 
past DSU personnel are members 
of DSPA. These include Lt. 
Martin Allen, LCdr. Charles 
Baisey (USN Ret.), LCadr. 
Michael Bakara (USN Ret.), 
Randall Baxley , Bruce Bosshard, 
Daniel Butler, Lt. Dimitri 

Capetanopolous, Capt. Bernard 
Greeson (USN Ret.), Capt. David 
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Hudacek (USN Ret.), Lt. Clem The DSU has several to the Kursk escape hatch. 
Hurn, Donald Jones, LCdr. Edwin reliable systems in their cap- Without compatibility or an 
Lancaster (USN Ret.), LCdr. abilities inventory. adapter ring, it would be almost 
Michael Popvich (USN Ret.), The DSRV-1 Mystic is impossible to mate the rescue 
Patrick Raetzman, Ronald Rau, designed to rescue submariners submersible or diving chamber 


Capt. Gary Rees (USN Ret.), from stricken submarines. The with the stricken submarine. 

Thomas Saunders, John Al 49-foot-long deep submersible is Technical information is 
Schiltz, and Capt. Richard very sophisticated, with advanced exchanged and regular exercises 
Williams (USN Ret.). electronics for location and are held with NATO and other 

Although the DSU has not maneuvering, manipulator arms countries to work out just such 
been called upon to perform its for clearing debris, powerful possibilities. Unfortunately, 
prime mission of submarine underwater lights and video Russia does not participate in 
rescue, it has performed many cameras, and other specialized these efforts. 
remarkable related tasks. equipment. The DSU Scorpio I, Sub- 

In December 1999, the DSU The DSRV can mate with a marine Rescue Chamber and the 
was involved in locating, docu- stranded submarine at up to 45 Advanced Diving Suit could be 
menting and body removal of a degrees. The Mystic can rescue used to remove debris from 
U.S. Marine Corps CH-46 Sea up to 24 crewmen at a time. around the Kursk escape hatch 
Knight helicopter that plunged The DSU did have two and attach a haul-down line for 
into the ocean off San Diego. DSRVs. However, DSRV-2 Avalon the rescue chamber to follow. 

Six Marines and a Navy was taken out of service in Jun All of the US. Navy 
Corpsman were killed in the 2000 and most of her crew submarine rescue systems, sup- 
accident. The DSU Remote reassigned to other billets outside port equipment and personnel can 
Operated Vehicle Scorpio I found the Deep Submergence Unit. It be flown aboard C-5 Galaxy 
the sunken helicopter in about appears that DSRV-2 Avalon transport planes to an airport near 
3,600 feet of water. The Scorpio could be put back into service, but the stricken submarine. 

Z completely documented the there is not a crew nor the support Then the U.S. Navy DSU 
helicopter with its powerful video money to make her operational. rescue systems, support equip- 
camera and underwater lights. Even if these two important ment and personnel could be 
The Scorpio I was also able to ingredients were to magically trans-ported aboard a ship to the 
recover the bodies of all seven appear, it would take time for the rescue site. 

service men. DSRV-2 Avalon to be fully 

The DSU was called to operational. BRITISH AND NORWEGIAN 
locate an Alaska Airlines aircraft The Deep Submergence Unit ASSISTANCE 
that crashed off Ventura, also has the Submarine Rescue 
California, in the spring of 2000. Chamber (SRC). The SRC is an Finally, on August 15", the 

The DSU team was trans- advanced version of the McCann Russians accepted submarine 
ported by their support ship W/V Rescue Chamber used in 1939 to rescue help from the British and 
Dolores Chouest. Within one rescue 33 submariners from the Norwegians. 
hour of arriving at the crash site, sunken U.S.S. Squalus, sunk in The British, Norwegians and 
the ROV Scorpio J had located 240 feet of water off New other NATO countries have 
and recovered one of the two England. worked several times together to 
aircraft flight recorders. The Another valuable tool in the respond to just such an accident. 
other flight recorder was DSU is the Advanced Diving Suit Immediately the British LR5 
recovered soon afterwards. (ADS). This armored suit allows Rescue Submersible was flown to 
Scorpio I then documented the a diver to operate in one- Vaernes Airport near Trondheim, 
entire crash site. atmosphere down to 2,000 feet. Norway. 

The Deep Submergence Unit The remarkable design of the The LR5, all diving and 
has the primarily responsibility to arms and wrists of the ADS support equipment, and personnel 
support U.S. Navy submarines. It provides amazing maneuver- were loaded aboard the 
also has agreements with several ability and dexterity. Norwegian diving ship, the DSV 
other countries to provide their Because of the Russian Seaway Eagle. 
unique services in the event they secrecy, it is not known if the On August 16 the DSV 


have a submarine accident. manned DSRV-] Mystic can mate Seaway Eagle, left Trondheim, 


Norway on her way 
accident scene. 

The DSV Seaway Eagle is a 
Norwegian oil-support ship and is 
experienced in working in rough 
seas. The Norwegian ship was 
Chosen because it has the 
Capability to hold Steady in rough 
Seas, and because its crew was 

already trained for such oper- 
ations. The DSV Seaway is 
owned by Stolt Offshore. 

Aboard the Dsy Seaway 
Eagle were the British LR5 
Rescue Submersible, deep satur- 
ation divers, Support equipment 
and personnel. The trip in the 
rough Barents Sea was 920 miles 
and took 52 hours. 

The ZRS is owned by the 
Royal Navy and kept on 
permanent standby near Glasgow, 
Scotland, to rescue submarines in 
the event of accidents. 

The ZR5 is 33 feet long and 
has a sophisticated video camera 
and lighting system, and an array 
of debris-clearing tools. 

One of the ways the LR5 
differs from the Russian rescue 
submersibles is that it can 
navigate with an accuracy within 
inches. 

The LR5 is operated by two 
pilots and a crew member in the 
Tescue chamber. The rescue 
submersible can remain sub- 
merged for 4-1/2 hours or more, 
is capable of carrying oxygen, 
food and electricity to a sub on 
the bottom. The ZRS5S can 
evacuate 15 passengers at a time 
from a stranded submarine. 

The LRS5 is designed to fit 
NATO submarines and should be 
able to hook up to the Kursk’s 
escape hatch. 

However, success of such a 
rescue operation is dependent on 
latching on to the escape hatch. 

Although the ZR5 had not 
had a trial with an Oscar II class 
submarine like the Kursk, it has 
had atrial with a Polish Kilo 


class submarine. Experts believe 
the hatches of these submarines 
are similar. 

Russian Naval Vice-Chief of 
State Alexander Pobozhy, meet- 
ing in Brussels with NATO 
Officials on August 17% said 
oxygen supplies could last for 
several more days. “For our 
experience with the Soviet 
submarine forces, it can be as 
long as two to three weeks,” he 
said after the four-hour meeting. 
NATO sources said Pobozhy 
spoke about an incident several 
years ago when a Soviet 
submarine sank and Survivors 
were found after three weeks. 

The DSV Seaway Eagle with 
the British and Norwegian divers, 
the British LR5, and an ROV 
System arrived on site August 
19". 

After the ship was secured 
above the Kursk, the ROV 
Scorpio video taped the stranded 
sub. They found heavy damage in 
the bow and starboard side back 
to the conning tower. 

Scorpio also inspected the 
aft submarine hatch, which badly 
cracked — so badly it was doubtful 
that the British ZR5 would have 
been able to safely mate with the 
Russian submarine, 

A saturation diving system 
aboard the DSV Seaway Eagle 
included a surface chamber to 
pressurize and decompress the 
divers, and an attached diving 
bell. 


In addition to decom- 
pressing the divers, the surface 
chamber could be used to 
decompress any rescued crewmen 
from the sub. 

It would be Standard practice 
for any stranded submariners to 
Pressurize their compartment to 
keep out flooding water. This 
would require that the Tescued sub 
ctew be decompressed, following 
diving decompression tables. 

They were hampered by very 
low visibility, strong currents and 
the cold 39° water. 

With video cameras 
mounted on their helmets, the 
divers also video taped the sunken 
Russian submarine. 

First the divers tested for 
radio-activity that may have 
leaked from the sub nuclear 
reactors. No significant radio- 
activity was measured. 

The divers hammered out 
unanswered signals on the 
submarine hull. 

A team of four Norwegian 
and eight British divers labored 
through Sunday, August 20" to 
open the aft escape hatch. 

The divers used a custom- 
made wrench to Open the escape 
hatch. After several attempts, 
they finally opened the outer and 
inner hatches with the aid of a 
surface crane. 

At 7:45 AM divers found 
water inside escape hatch. They 
tried to penetrate inside the 
flooded aft compartment. But the 
tight quarters and debris pre- 
vented going further. 

Stolt Offshore said it was too 
danerous for divers to try to 
Squeeze into the narrow escape 
hatch and search the cold, dark 
waters for bodies. Reluctantly, 
they had to assume all the 
crewmen were dead. 

Because of this new inform- 
ation, the British LR5 did not dive 
on the Kursk, 


NOW WHAT? 


The Norwegian divers and 
the British ZRS5S Rescue Sub- 
mersible left aboard the support 
ship, DSV Seaway Eagle, late 
August 22". The Russian Navy 
is negotiating with the Norwegian 
diving company for help lifting 
the submarine and retrieving the 
bodies. 

Russian President Vladimir 
Putin declared August 23 a 
national day of mourning, 

Putin ordered his govern- 
ment to triple the amount of aid 
given to each dead sailor’s family, 
to the equivalent of $450. He also 
ordered teams of psychologists to 
offer grief counseling. 

The Hero of Russia order, 
one of the country’s highest 
honors, was awarded to the 
submarine’s commander, Capt. 
Gennady Lyachin. The Order of 
Courage was awarded to the 
others. 

Russian television stations 
repeatedly displayed the names of 
the dead crewmen and showed old 
footage of the Kurk sailing out of 
port, its crew at attention on the 
deck. The TV footage was 
accompanied by classical music 
and mournful folk ballads. 

Since the Norwegian divers 
determined that all 118 crewmen 
are dead, the emphasis shifted 
from rescue of the crew to salvage 
of the submarine 

Moscow is seeking inter- 
national help in funding the 
Operation, expected to cost in 
excess of $100 million. 

The Russian Navy does not 
have the diving equipment nor 
the expertise to conduct such a 
salvage. 

Russian Deputy Prime 
Minister Llya Klebanoy was 
quoted by the ITAR-Tass news 
agency in Moscow as indicating it 
would take weeks just to draw up 

plans for a salvage operation. 
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Although they never con- 
firmed it, the Soviets Salvaged a 
nuclear sub that sank in the 1970s 
near the Northern Fleet’s base in 
Murmansk. This is according to 
Dutch Navy Reserve Officer and 
nuclear expert Hugo van Dam. 

The Kursk is resting in an 
upright position at about a 20° 
bow down angle on the flat 
bottom of the continental shelf 

The flooded submarine 
weighs about 25,000 tons, Any 
operation to move the Kursk 
would take weeks or months and 
be extremely expensive. 

Removing the bodies would 
also be difficult, as many are 
badly damaged and would be 
difficult to pull through the sub’s 
narrow hatches. 

If a hole were cut through 
the submarine’s hull to pull the 
bodies out, it could weaken the 
hull too much if the sub is 
brought to the surface later. 

The Norwegian government 
said it would bear the 
multimillion-dollar cost — as long 
as Stolt Offshore, the Norwegian 
oil company whose British and 
Norwegian rescue divers reached 
the sub, accepts the task. Julian 
Thompson, Communications 
Manager for Stolt Offshore, said 
the request was being studied. 

Stolt Offshore, a contractor 
to the oil and gas industry, 
specializes in complicated high- 
tech undersea operations like 
laying and maintaining pipelines, 
drilling and salvage. The 
company operates in Europe, the 
Middle East, West Africa, the 
Pacific, and the Americas. 

What if this tragedy would 
have happened to a. US. 
submarine? A serious look needs 
to be taken of the U.S. capability 
to search for, rescue and salvage 
stranded submarines. 

Even though those who are 
assigned this critical mission are 
some of the brightest, best 
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qualified and most motivated, we 
need to give them the tools to 
perform the job Tight. Have we 
provided that full support? 


SS 


Trieste TV 
Show 


DSPA members Ed Cargile 
and Dr. Andy Rechnitzer created, 
researched and are Co-Producers 
on a television show titled The 
Deepest Dive on The History 
Channel. 

The program is about the 
bathyscaph Trieste and Project 
Nekton, when she made the 
deepest dive in history to 35,800 
feet into the Challenger Deep off 
Guam in January 1960. 

Remarkable historical foot- 
age is included of Trieste off Italy, 
San Diego and Guam. 

Several DSPA members are 
featured on the show: 

e Dr. Andy Rechnitzer: 
Program Manager and 
Scientist-in-Charge. 

e Dr. Don Walsh: Officer-in- 
Charge and Pilot. 

e Larry Shumaker: Assistant 
Officer-in-Charge and Pilot. 

e Master Chief John Michel, 

Crew Chief. 

The one-hour program will 
air on The History Channel 
September 10, 2000, at 9 PM. 


Will Forman 
And 
Deep 

Submersibles 


3 By 
Edward C. Cargile 


Will Forman is one of the 
early designers and pilots of deep 
submersibles. He has over 35 
years of comprehensive exper- 
ience in development and oper- 
ation of deep submersibles. 

His background includes the 
research, design, manufacturing 
and piloting submersible vehicles 
with depth capabilities down to 
20,000 feet. Forman has con- 
siderable experience working with 
several types of materials in 
submersible fabrication, including 
steel, aluminum, laminated plas- 
tic and glass hull vehicle design. 

During his elementary 
school years in Portland, Oregon, 
annual paper drives where held to 
obtain money for books and 
school projects. From the piles of 
Popular Mechanics Magazines 
Forman would take articles on 
how to build radios, telephones 
and especially = rubber-band- 
powered model airplanes and 
submarines. His later careers in 
Naval Aviation and deep 
submersibles were continuation of 
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these earlier interests. Besides 
the planes and subs, other past- 
times included being very active 
in Boy Scouts (an Eagle Scout 
and leader for Explorer Scouts), 
snow skiing (starting at age 7), a 
home-made telephone network 
that covered several square blocks 
and many home-made radios. 

To pay for his hobbies, he 
sold magazines, had a newspaper 
route, mowed lawns, repaired 
radios and delivered groceries by 
bicycle (beginning at age 13). 

One of his model sub- 
marines that was built at age 10 
used broom stick material for the 
hull with a conning tower, 
periscope and a wind-up rubber 
band powered propeller. Ballast 
consisted of lead fitted into holes 
drilled in the bottom. With a 
shaft made from a screw thread 
that moved an arm to actuate the 
dive planes, the rotating propeller 
caused the sub to dive and surface 
several times before the rubber 
band unwound completely. 

The closest test tank was the 
neighbors fish pond. After 
successful operations were estab- 
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lished, a depth charge made with 
a cherry bomb was developed and 
tested on the lilies, mud, water 
and the model submarine all 
flew into the air. The pool 
cracked and drained its water. By 
popular demand, his underwater 
career was put on hold for almost 
12 years. 

At the age of 13 Forman 
decided he would be a Navy 
carrier fighter pilot and kept that 
thought in mind until it was an 
accomplished fact. 

At 15 he became a grocery 
clerk and delivery clerk and 
delivery truck driver with an 
Oregon State commercial drivers 
license. He was on the Ski Patrol 
at Mt. Hood (15-18). 


After high school, he 
entered the University of Portland 
in September, 1942. In Nov- 
ember, 1942, at the age of 18 he 
could only get parental per- 
mission to enlist in the U.S. Navy 
as an aviation cadet ... if he 
would join the program that 
allowed students to finish their 
current college term before being 
called to active duty. 
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Forman was offered severaj job 
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Forman went on activity in rE ans be Bachelors of positions. After accepting the 
Navy Aviation Cadet [1 : : . He 
Pilot. His four years in the Navy pee, continued flying in moved sis jane to China Lake, 
included 20 months as an aviation the Naval Reserves. When no located in the Mojave Dessert, 
cadet, followed by combat fighter flying hours or aircraft were He became Engineering 
aircraft training near Miami, available, Forman was a Naval Assistant toa brilliant physicist, 
followed by carrier aircraft pesene "Officer on the cruiser Firth Pierce. Dr. Pierce had 
practice at sea, and lengthy Toledo, at an amphibious base, earned his Ph.D. from Cal Tech 
specialized training in aircraft-to- oledo, ee atees and other at the young age of 15. py 
ground rocket firings. oes He resigned from Pierce was now about 50 years ojg 

In mid-1945 his fighter Navy positions. and a tremendous wealth of 


the Naval Reserves in 1953. 
His first job after graduation 
from college was as a Shop 
Engineer with the U.S. Interior 
Department in a 200-man job 
shop near Portland. His job 


knowledge for Forman. Forman 
said later that it was like having a 
two-year course in underwater 
physics taught in just six months. 

Dr. Pierce and Forman 


squadron was transferred to dive 
bomber squadrons. They were 
given brief training in the new 
aircraft and carrier practice, in 
preparation for the invasion of 


aah the atomic bombs making shop drawings for finished a proposal for a 20,000- 
were dropped on Japan, the projects to be built or modified by foot deep submersible called the 
invasion was called off. An Senior Craftsmen, such as Deep Research Vehicle (DRY). 
estimated 3 million deaths were machinists, sheet metal workers, Even if built today, the DRY 
avoided. welders, riggers and plumbers. would be state-of-the-art, 
Forman was transferred to This required that Forman have At about the same time the 
Dive Bomber Squadron VB-19 extensive knowledge of shop design of the DRV was reaching 
aboard the carrier, USS. fabrication techniques. completion without funding for its 


construction, the NOTS Director | 
invited proposals for a two-man, 
highly maneuverable deep sub- 
mersible to be used to recover 
torpedoes that strayed off course 
during tests off San Clemente 
Island near Southern California. 


Antietem. He made 120 landings 
on five aircraft carriers all over 
the South Pacific in fighters and 
dive bombers. 

After four years of active 
duty on five aircraft carriers, 
Forman transferred to the Naval 
Reserve. He returned to the NOTS had recently 
University of Portland to complete purchased a Remote Operated 


an Engineering Degree. Vehicle (ROV) from  Vare 


During the summers he was Forman began designin i 
a highline construction worker in deep abmnebie a few “one eee = a ee Z wae 
Southern Oregon with Bonneville after the Trieste made the deep test r : See ‘Cle ae Island 
Power Administration, a track dive in the Mariana Trench in The See ee CURV 
ee on the Alaska January of 1960. Since then he (Cable-controlled Underwater 
Me fas designed a tourist sub- Research Vessel). NOTS Director 
foreman in Portland with a mersible, several ROVs and William B. McLean believed that 
Montag and Sons. - a edi 2 oe pilot a manned vehicle could do a 

Forman did considerable and es a er eesibies better job at a lower cost than the 
mountain climbing, including Mt, ile So tes SUK: Tepes rome 
Hood (11,245 feet) and ten other Naval Reserve traini ove Week two-man deep submersible design 
high mountains. He received Naval Bee at the would fit the bill. 


Sanne Test Station Forman’s proposal won the 
na Lake, CA, competition. On Halloween 1960 


Several awards for his climbing (NOTS) 
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Forman was given the job as 
Designer, Program Manager and 
Test Pilot of the new submersible, 
called Deep Jeep. This pro- 
gressive new submersible was the 
first American-built deep sub- 
mersible. Deep Jeep was a two- 
man deep submersible good to 
2,000 feet. Contact with the 
existing submersibles and per- 
sonnel during construction of 
Deep Jeep included: a visit to 
Marseille, France, to observe the 
Diving Saucer operating off her 
Support ship, Calypso: a tour of 
the Japanese submersibles 
Kuroshio 1 and 2 at Hakadate, 
Yomiuri at Kure and Shinkai at 
Kobe Steel; a visit to the Alvin 
project, which was still in the 
early design Stages in Min- 
neapolis, Minnesota; dives in the 
Yomiuri off Chi Chi Jima, Bonin 
Islands; dives in the Diving 
Saucer, while acting as Navy 
Liaison for the two-week diving 
contract between the Navy and 
the Cousteau/Westinghouse 
Group off San Clemente Island; 
and review of the Deep Jeep 
plans by the Trieste group in 
1961, prior to actual start of 
fabrication. 

The Deep Jeep hull and 
wiring assembles were fabricated 
under contracts let out by the 
Supply Department, based on 
Forman’s drawings and specifi- 
cations. Except for batteries and 
electronic communication units, 
all other parts, pieces and 
assemblies were done in-house 
from Forman’s shop drawings. 

Deep Jeep was launched on 
January 21, 1964. Manned sea 
operations began immediately, 
using the support ship Swan, 
operated under contract with the 
General Motors Research Center 
in Santa Barbara, CA. 

Operational areas included 
San Clemente Island and the 
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various Channel Islands near 
Santa Barbara, 

Deep Jeep and Will Forman 
had a dynamic and colorful 
career, including using the 
DOWB (Deep Ocean Work Boat) 
facilities in Santa Barbara, 
torpedo recovery at San Clemente 
Island, landing on mock up sub- 
marine hatches off San Clemente 
Island, oceanographic research off 
Anacapa Island, and dives off the 
B Street Pier in San Diego Bay. 

Deep Jeep was the first deep 
submersible on site off Palomares, 
Spain, for the lost H-bomb search 
in 1966. 

Personnel from Scripps 
Institution of Oceanography were 
given introductory dives in Deep 
Jeep, prior to the submersible’s 
transfer to Scripps in 1967. 
Forman piloted all 93 dives made 
during the life of Deep Jeep. 

From 1959-1968, Forman 
was Designer and Program 
Manager for Submersible 
Vehicles at the Naval Ordnance 
Test Station (NOTS). Some of 
the projects included: Massive 
Glass R&D project to produce 
large glass spherical hulls (six 
contracts, $1.2 million); Tortuga, 
a quick-fix ROV for mounting on 
Trieste to search the wreckage of 
the sunk nuclear submarine 

U.S.S. Scorpion; and the Anthro- 
pomorpic ROV using head- 
coupled TV. 

He also served as Designer, 
Program Manager and Test Pilot 
on the Deep View (first glass 
submersible) and Kumukahi (first 
plastic hulled deep submersible) 
for the Oceanic Institute in 
Waimanalo, Hawaii. He also 
designed and lead the develop- 
ment of the ZRT (Launch, 
Recovery and Transport), a wet 
aircraft carrier to carry, launch 
and recover deep submersibles 
like the Kumukahi. 
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He provided his expertise in 
Several capacities on deep 
submersibles: designed Deep 
Voyager, a gliding sub for the 
Oceanic Institute in Hawaii; 
designed an Interim Prototype 
DSRV for the Deep Submergence 
Systems Projects Office in 
Washington, DC; design, pro- 
curement and testing model 
acrylic laminated Pressure hulls 
for Tom Lang’s Utility Sub 
Project, 

In 1968 all undersea projects 
at NOTS China Lake were 
transferred to the newly created 
Naval Undersea Center (later 
known as NURDC, NUWC, 
NOSC, Enrad, SPAWAR, etc.). 

The assembly of Deep View, 
designed by Forman as part of the 
transparent hull concept, was 
initiated. It was the first sub- 
mersible to have a major portion 
of its pressure hull constructed of 
glass. Extensive model pressure 
testing of glass hemispheres, of 
similar configuration to those to 
be used on the full scale 
submersible, though successful, 
could not be reproduced full scale. 
This established that unlike 
metals, glass structures do not 
scale. 

After two years of extensive 
research into the glass to metal 
joints and many failures, the 
entire hull of steel, titanium and 
glass was successfully tested 
cyclically to 10,000 feet sea water 
pressure. After a dozen test dives 
by Forman, Deep View was 
certified in 1971, 

While at NUC, Forman 
designed, supervised construction 
and was test pilot of the 
Kumukahi. This was the first all- 
acrylic spherical-hulled submers- 
ible for and at the Oceanic 
Institute in Waimanalo, Hawaii. 
As a support ship, the first 
launch, recovery and transport 
(LRT) catamaran was designed 

and developed for Kumukahi. 
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Also while Forman was at 
NUC, he made a safety review of 
the design, construction and 
operational procedures of Alvin 
for the Woods Hole Ocean- 
ographic Institute. 

In 1973, Forman retired 
from the Naval Undersea Center 
in 1973. He became an 
Engineering Consultant, Designer 
and Pilot on various submersible 
projects. 

From 1983-1985 Forman 
was Chief Engineer for 
Aquanautics Corporation at the 
Duke Marine Facility, Beaufort, 
North Carolina. He worked with 
nine Ph.D. chemists and several 
technicians developing an arti- 
ficial gill for extracting oxygen 
from sea water for undersea 
applications, as well as oxygen 
from air for medical uses. 

In 1985 he was Designer 
and Inventor of Sea View for Sea 
View Enterprises, Inc., in San 
Diego, California, an acrylic 
tourist submersible. Both 10- and 
32-passenger pressure _huil 
designs were approved by the 
American Bureau of Shipping. 
Forman received a U.S. patent for 
an ll-acrylic hull passenger 
submarine. 

He served as extra board 
Pilot on the Nekton submersibles 
in Alaska, off the West Coast of 
the U_S., at Wishon Dam in the 
Sierras and off the East Coast of 
the U.S. 

Forman also designed, 
constructed and operated a 25- 
foot catamaran and a 4-knot two- 
man submersible. 

From 1989 to 1999, Forman 
was been very active in working 
with young people in designing, 
building and operating a Human 
Powered Submarine. 

The diver transport vehicles 
were called the DaVinci (two-man 
vehicle that competed in the 
Human Powered Submarine 
Races in Florida and Escondido, 
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California) and the DaVinci I 
(one-man vehicle that competed 
in the La Jolla, California races at 
Scripps Institution of Ocean- 
ography). An excellent article in 
the July 1991 issue of Popular 
Science Magazine showed the 
DaVinci, crew and Forman). — 

He has a solid education: 
Bachelor of Science Degree in 
Engineering from the University 
of Portland (1950); Courses in 
Oceanography at UCLA (1960- 
1967), Berlitz Japanese Course 
(1963); Spanish Course at the 
University of Guadalajara, 
Mexico (1982); and many 
technical courses. 

For nine years Forman was a 
Scuba Instructor at China Lake, 
California, under the auspices of 
the Los Angeles County Under- 
water Instructors Program. 

Forman has made many 
presentations and lectured on 
deep submersibles at technical 
conferences, seminars and 
organizations, including being a 
Guest Lecturer at UCLA for short 
courses on submersibles and 
ocean engineering (five years). 

He has written 53 articles 
and technical papers on various 
subjects of submersible vehicles, 
His classic book The History of 
American Deep Submersible 
Operations was published in 1999 
by Best Publishing Company. 

In 1967, Forman was one of 
the 15 Founding Charter Mem- 
bers of the Deep Submersible 
Pilots Association. He has been 
very active in DSPA for over 33 
years, serving as President (1983- 
1986), and Newsletter Editor. He 
has been Membership Committee 
Chairman for 26 years. 

His design work in 
underwater systems has resulted 
in seven U.S. Patents in his name, 
assigned to the Office of Naval 
Research. Forman has also 
Teceived a U.S. Patent for an all- 
acrylic hull passenger submarine, 


e Pilots Association Newsletter 


assigned to Sea View Enterprises, 
Inc. He also holds a patent for a 
quadrant construction of an alj- 
acrylic submersible. 


to engineering, deep submersibles 
other ocean operations, Wil] 
Forman has_ received many 
honors and awards: Michelson 
Lab Award as a Fellow In Science 


For his many contributions 


(1967); Navy Meritorious Civilian 
Award (1967); Fellow in the 
Ordnance Science (1967); Navy 
Award of Merit For Group 
Achievements (1972); and Fellow 
in the Marine Technology Society 
(1999). 


Glenn Minard 


On December 2, 2000 the 
ashes of DSPA Charter Member, 
Glenn Forest Minard, Jr., CWO-2 
USN (Ret.) were spread at sea off 
Point Loma near San Diego, 
California. 

Glenn was born June 4, 
1921 and died December 11, 
1998. 

Attending the services were 
family members: 

e Geradine Minard (widow) 
e Karen Minard (daughter) 
e Glenn F. Minard, III (son) 

DSPA members present 
were: 

e Tim Caffarella (whose boat 
was used) 

e §=6°Will Forman 

e Dave McCatterty 


Winter 2001 


Kursk Update 


By 
Edward C. Cargile 


Several interesting insights 
have become known and events 
have occurred since my last 
coverage of the sunken Russian 
submarine, Kursk. 


The Kursk, an Antyey type 
949A nuclear attack submarine 
was lost in the Barents Sea. She 
was one of eight active Oscar I 
class submarines, the pride of the 
Russian Navy. 

Commissioned in 1995, the 
Kursk was the Northern Fleet’s 
most powerful weapon. Her two 
primary roles was killing U.S. 
Navy carriers and submarines. 


On August 12, 2000, the 
Kursk was taking part of a major 
Russian naval exercise in the 
Barents Sea. She had just fired 
main killer, the Chelomey Granit 
missile, NATO code-named SS- 
N-19 Shipwreck Missile. The 
Kursk and her sister submarines 
carry 24 Shipwreck Missiles. 
These are stored in a huge bank 
of 12 missiles on each side of the 
submarine. 


In January 2000, scient; 
reported that analysis of Ware 
waves recorded at seismic Stations 
across northern Europe indicated 
that the Kursk sank after onboard 
explosions, possibly of missile 
warheads or fuel. The researchers 
from the University of Arizona in 
Tucson and Los Alamos (N.M.) 
National Laboratory presented 
their findings in the January 23 
2000 issue of Eos, the weekly 
newspaper of the American 
Geophysical Union in Washing- 
ton, DC. 


DIVERS INTO THE KURSK 


The Russian Navy con- 
tracted with Tananger of Norway 
to recovery the bodies of the 
Kursk. Tanager a branch of 
Halliburton Company of Dallas. 
The current Vice President of the 
United States, Dick Cheney, was 
CEO of Halliburton from 1995 to 
August 2000, when he ran for his 
present office. 

The 12 North Sea commer- 
cial oil divers from Aberdeen, 
Scotland, included nine British, 
one Norwegian, one South 
African and one American (Don 
Degener). 

The experienced saturation 
North Sea divers were joined by 
six Russian divers. 

All of the divers were 
pressurized at once in the surface 
chamber. Once reaching the 
pressure of the Kursk, teams of 
three divers entered the attached 
diving bell and lowered to the 
dive site. 

Two divers worked on the 
Kursk and one stayed behind in 
the diving bell to monitor gauges 
and equipment. He was also the 
safety diver, in case something 
went wrong with one or both of 
the locked out divers. 

The divers carried Geiger 
counters, but no radiation was 


detected. 
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On October 21, 2000, the 
divers began cutting into the 
Kursk with a high pressure 
cutting machine forward of the 
tail fin, 

The cutter is a frame- 
mounted nozzle that fires a water- 
and-cutting-grit mix out of a 
nozzle at a pressure of 15,000 psi. 

Breathing mixed-gas of 
helium and oxygen, the divers 

were hampered by the thin 
helium. Because helium is so 
thin, it caused the divers voice to 
sound like Donald Duck 
Electronic voice unscramblers 
helped the topside support team to 
understand the divers better. But 
this did not help the divers 
understand each other. The 
different language accents made 
this normal problem even more 
critical. 

In addition, the helium is so 
thin that it dissipates heat much 
faster than when in an aif 
environment. The helium has to 
be about 95 degrees to be the 
same as being in air at 70 
degrees. Hot water at 115- 
degrees was pumped down to the 
divers to be circulated through 
special hot-water heated suits to 
help keep them warm. 

The divers worked around- 
the-clock in six-hour shifts. 
IMumination was lights from the 
diving bell and helmet-mounted 
lights. Video cameras were also 
mounted on the diver helmets, 
which could be watched topside. 

When the work shift was 
completed, they rotated dive 
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teams with those in the surface 
chamber. 

Commands were given to 
the divers by a Russian translator 
located in the topside control 
room. 

The divers cut through the 
rubber sheathing covering the 
sub. The glue holding the rubber 
section onto the sub was so hard 
that the divers had to use a 
jackhammer to peel it off. 

The outer steel hull was less 
than an inch thick. Beneath this 
were the support beams, pipes and 
wiring that had to be tediously cut 
with torches. 

On October 23, bad weather 
forced all the divers to remain in 
the topside pressurized chambers. 
There were three chambers, with 
six bunks each, connected 
together to form the surface 
chamber system. 

After the hole was cut 
through the double hull and frame 
of the Kursk, only the Russian 
divers were allowed to enter the 
sub. 

The Russian divers entered 
the Kursk aft or ninth 
compartment in October 2000. 
Among the 23 dead sailors was 
Lt. D.R. Kolesnikov. In his 
pocket they found a note Lt. 
Kolesnikov wrote. 

In the note, Lt. Kolesnikov 
wrote, “None of us can get to the 
surface.” He mentioned the 
figures 13 and 5, without 
explanation. He added, “I am 
writing blindly,” as there was no 
light inside the Kursk where the 
SUIVIVOTS WETE. 

Russian and Norwegian 
divers recovered the first bodies 
after five days of painstaking 
work to cut holes in the top of the 
submarine. 

Finally, a Russian Diving 
Officer decided that things were 
getting too dangerous and stopped 
further penetration into the sub. 
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The divers closed all the hatches 
and covered the opening. 

Don Degener used the video 
camera on his helmet to film the 
damaged front half of the Kursk. 
Two of the Russian divers stood 
in front of the red and white eagle 
painted on the tower, as Degener 
filmed. 

All of the divers decom- 
pressed in the surface chamber for 
five days. 

In September 2000, the 
Russian government decided to 
raise the Kursk, because of 
radiation fears from the two 
nuclear reactors aboard the 
sunken submarine. 

One of the major problems 
was that the Russian government 
had no money for such an 
operation. 

The Netherlands Govern- 
ment offered to fund a feasibility 
study for salvaging the Kursk. 


SALVAGE PLAN 


The governments of the 
Russian Federation and _ the 
Netherlands initiated the Kursk 
Foundation. This non-profit 
organization invited Dr. 
Alexander Bessmertnykh (former 
Russian Foreign Minister) and 
Dr. Willem van Eekelen (former 
Dutch Defence Minister and 
former Secretary General of the 
Western European Union) to be 
Co-Chairmen. 

Several countries contribut- 
ed their expertise, including the 
Russian State Company CDB 
Rubin, the Russian Federation, 
Norway, the United States, the 
United Kingdom, Sweden, Italy 
and the Netherlands. 

They produced a Feasibility 
Study to confirm that the Kursk 
can be recovered in a safe, 
controlled and environmentally 
friendly manner that neutralizes 
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any threat emanating from the 


The Timeline of the Kursk is 

as follows: 

February-March 

e Engineering and production 
of necessary equipment. 

e Testing and evaluation of 
new equipment. 


April-June 

e Survey of the Kursk with 
divers and ROVs. 

e Clear forward damaged 


compartment of accumulated 
soil. 

e Forward damaged compart- 
ment of Kursk to be removed 
by cutting techniques. 

e Mark lifting points. 

e Cut holes into outer hull to 
gain access to pressure hull 
ring stiffeners. 

e Remove all obstructions 
between outer and inner hull. 

e Fixate custom-made lifting 
clamps onto ring stiffeners. 


July-August 


Lifting Phase 

e Giant transport barge to be 
anchored at site of Kursk. 

e Lifting arrangement to be 
hooked up to the individual 
lifting points. 
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After completion hooking up 
Heavy Lift Vessel Thialf, 
closing in to the barge Giant 

in Dynamic Positioning 
mode. 

Thialf to moor with stern to 


the Giant. 

Giant to slack and retrieve 
her anchors. 

Thialf to connect up with 
main lift blocks to lifting 


frame. 

» Pretension lifting arrange- 
ment. 

e Lift Kursk to below bottom of 
Giant. Operation to be 
monitors by ROVs. 

e Activate wire stopper system 
on board Giant. 


e Slacken Thialf hoisting wires 
until Kursk is __ safely 
suspended under the Giant. 

e Slacken Thialf hoisting wires 
until Kursk is safely 
suspended under the Giant. 

e Apply sea-fastening system to 
secure Kursk for 
transportation. 


Transportation Phase 


e Connect towing lines of tugs 
to barge Giant. 

e Unmoor Giant from Thialf. 

e Giant to proceed under escort 
to Murmansk. 


Delivery Phase 


e Near docking facilities, Giant 
to deballast her side pontoons 
in order to adjust her draft for 
dock entry. 

¢ Giant and Kursk to be towed 
into Murmansk dock. 

* Positioned in the drydock, 
Giant to ballast until the 
Kursk rests on the dock 
blocks, 

° Giant to release connecting 
Wires with the Kursk. 

° Giant to deballast and when 

clear of the submarine, depart 

from the Murmansk dock. 


The Deep Submersible Pilots 
Association was formed in 1967 
to provide for a free interchange 
of information relative to manned 
Submersible design, operations, 
techniques, and materials in order 
to further the safe and peaceful 
Progress of man into the deep 


oceans. 


Full Membership in the DSPA is 


Associate Membership is 
open to those other than qualified 
deep submersible pilots. 
Willis Forman 
DSPA Membership Chairman 
3347 Mohican Ave. 
San Diego, CA 92117 USA 

(619) 275-0294 


Submersible and 
Submarine 
Activities 


The Confederate submarine 


HL. Hunley disappeared Feb- 
ruary 17, 1864, after beconung 
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the first sub to sink an 
aoa the union ship Housa- 
dines ed cued Meee. i 
Ti a gr 
_ Rovelist Clive ie 
oject = Manager 
Whittlock led a group in Taising 
during the summer of 2000. In 
recent weeks workers have been 
excavating the clay-like sediment 
from its interior. 

Scientists excavating the 
Hunley found the first Temains of 
its nine-man crew on Match 20 
2001. 

Recently, the archaeologists 
discovered three ribs, part of a 
belt and bits of clothing from the 
crew inside the Hunley, 


An AUV (Autonomous 
Underwater Vehicle) has been 
used for the first time to survey 
the underside of Antarctic 
icebergs. 

Called Autosub, the ad- 
vanced AUV is currently in 
Antarctica studying ice thickness 
and krill populations. 

Autosub is part of a British 
Antarctic Survey led by Dr. 
Andrew Brierly. 

Professor Gwyn Griffiths is 
head of the Autosub Team aboard 
the RRS James Clark Ross. 

So far the Aufosub has 
completed three missions, each 
around 60 kilometers under sea 
ice. Reports from the Ross 
indicate that early trials have been 

more successful than expected. 

As this research with an 
AUV has never been undertaken 
before, the scientists did not know 
what could be achieved and are 
delighted with the results. 


David Jourdan, president 
and founder of Nauticos Corpor- 
ation (Hanover, MD), announced 
that they will lead an expedition 
to search for Amelia Earhart and 


Fred Noonan. 


Winter 2001 


These two aviation explorers 
disappeared in 1937 near 
Howland Island in the Pacific. 

Nauticos has used special 
side scan sonar and ROVs to 
locate the Japanese submarine 
I-52 in the South Atlantic, 
portions of one of the Japanese 
aircraft carriers sunk at the Battle 
of Midway, and the Israeli sub- 
marine Dakar. 


The U.S. Navy Deep 
Submergence Unit was very 
involved in the recent sinking of 
the Japanese fishing ship Ehime 
Maru by the US. attack 
submarine U.S.S. Greenville. 

Incidently, the USS. 
Greenville is one of the sub- 
marines designated to transport 
the Advanced SEAL Delivery 
Vehicle, which is now being 
tested off Hawaii. 

DSRV-1 (Mystic) was on 
standby. The ROV Scorpio I 
was flown to Hawaii, found and 
inspected the sunken Ehime Maru 
and transmitted very revealing 
video images and took photos. 

Plans are underway to 
salvage the Ehime Maru. 


An article was published in 
Immersed, Spring 2001, about the 
bathyscaph Trieste. The article 
features DSPA members Dr. 
Andy Rechnitzer, Dr. Don Walsh, 
Larry Shumaker and John 
Michel. The article was written by 
Ed Cargile, DSPA Newsletter 
Editor/ Publisher. 

The Jmmersed issue with the 
article is available on news stands 
or by contacting Ed Cargile, 
ecargile@home.com. 


Information Sources: Dr. 
Andy Rechnitzer, Ralph White, 
Irene Fager of One Half Fathom, 
Patrich W. Smale, Will Forman 
and Edward C. Cargile. 
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DSPA 
Meetings 


The monthly DSPA Meeting 
in San Diego brings together 
considerable very experienced 
submersible pilots and crews, and 
those interested in submersibles, 
ROVs, AUVs, and support 
services to deep ocean research 
and development. Knowledgeable 
guest speakers give interesting 
presentations at each meeting. 
The meeting is the fourth 
Wednesday of each month. 

Meeting location is in the 
Henderson Room of the Bayview 
Club at the Marine Corps Recruit 
Depot (MCRD) in San Diego. 
Enter Gate 4 at the signal light on 
Barmett three blocks east of 
Rosecrans. Show the Marine 
Guard your drivers license and 
tell him you are going to the Deep 
Submersible Pilots Association 
Meeting (it may be listed under 
Divers). 

Call Will Forman for reser- 
vations, (619) 275-0294. 


Weather Proverbs 


If clouds look as if scratched 
by a hen, get ready to reef your 
topsail then. 


Mackerel sky and mare’s 
tails. Make lofty ships carry low 
sails. 


When the wind veers against 
the sun, trust it not, for back 
“twill run. 


When the wind is in the 
south, it is the rain’s mouth. 


When the sun burns more 
than usual, rain may be expected. 
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The further the sight, the 
nearer the rain. 


If the old moon embraces 
the new moon, stormy weather is 
foreboded. 


From “Weather Proverbs,” 
H.H.C. Dunwoody, Government 
Printing Office, 1883, provided 
by Donald A. Halvorson. 


Input For 
DSPA Newsletter 


We want to expand the 
coverage of the DSPA Newsletter 
to share the vital technical and 
activity news among our 
members. 

If you are interested in 
Supporting this effort, submit 
information on deep submersible 
news items, activities, operations, 
brief vehicle descriptions and 
history, regulations, design 
improvements and other inform- 
ation related to deep submers- 
ibles. 

If you would like to write an 
article, keep it short (1,000 words 
or less). Unfortunately, payment 
is not available for articles. But 
your byline will be included with 
the article and extra copies will be 

sent to you. 

Photos and line drawings 
can also be very supportive and 
informative. Include photo credit 
to be used. 

If you have any of the above, 
send to Ed Cargile, DSPA 
Newsletter Editor/Publisher, 5058 
Caspian Drive, Oceanside CA 
92057. Should you have 
questions or an idea, call Ed at 
(760) 630-0882 or e-mail him at 
ecargile@home.com 
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Advanced SEAL 
Delivery Vehicle 


By 
Edward C. Cargile 


For many years, the U.S. Navy UDT 
and SEAL Team had requirements to 
deliver underwater specialists to tar- 
get sites. As world situations changed 
and tensions increased, the need con- 
tinued to grow. 

There have been a long array of 
diver transport vehicles. These have 
been open (exposing the divers to the 
force and cold of the water) and en- 
closed (divers inside an atmospheric 
enclosure). 

Diver transport vehicles have be- 
come more sophisticated, with greater 
capabilities. The electronics is impres- 
sive. 

Research, Test, Operation and 
Evaluation (RTOE) Units within the 
SEAL Team have made some major 
advances over the years of develop- 
ment. 

Operations with these underwater 
vehicles advanced the technology 
even further. They quickly earned a 
remarkable track record. 

Finally, it was time to organize these 
units and integrate them into Spec 


Ops. 

In the U.S. Navy, these are called 
SEAL Delivery Vehicles (SDVs). They 
are organized into two teams: SEAL 
SDV 1 through NAVSPECWAR ONE 
in Coronado, CA, and based in Ha- 

wali; and SEAL SDV 2 through 
NAVSPECWAR TWOin Little Creek, 
VA, and based in St. Thomas, U.S. Vir- 
gin Islands. 

However, SDVs still have the divers 
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in water during the entire transporta- 
tion to the target. 

I can tell you from experience, this 
drains body heat from you very 
quickly. It is very hard to plan mis- 
sions after the divers have locked out 
of a sub, maneuvered the SDV away 
from the sub and then traveled through 
the water for several hours. This is 
even more challenging when done at 
night. 

After the mission, you have to find 
the SDV using electronics. Then us- 
ing more electronics, you must rendez- 
vous with the mother submarine off- 
shore. You haven’t lived until you 
hear, then see, a huge sub coming out 
of the darkness. 


By the time the divers lock back into 
the sub, they are really drained. And 
they could be wounded or hurt. 

For many missions, SDVs are still a 
very reliable and effective tool. For 
medium-range missions, SDVs can 
transport up to four divers each into 
underwater launch points. This is es- 
pecially true in considering the cost 
and risk trade-offs. 

However, there are some missions 
that require the ultimate in support. 
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ASDS 


For many years the U.S. Navy 
worked at designing a new approach 
to solving the problem of transport- 
ing divers into unfriendly territory. 

The answer that has been designed 
and developed is the Advanced SEAL 
Delivery System (ASDS). 


The ASDS is a true dry diver trans- 
port vehicle, with lockout capabilities. 
The ASDS is transportable by C-5 
or C-17 aircraft. It has a trailer (called 
the Land Transport Vehicle or LTV) for 
transportation on paved roads. This 
is also used to maneuver the ASDS in 
and out of aircraft. 

The main means of transport is pig- 
gyback on the U.S.S. Los Angeles 
(SSN-688), U.S.S. Seawolf (SSN-21) 
and the New Attack Submarine 
(NSSN). 

The U.S.S. Greenville that was in- 
volved in the fishing ship sinking off 
Hawaii is equipment for carrying the 
Deep Submergence Rescue Vehicle 
(DSRV). The Greenville may fulfill bi- 
lateral and multilateral agreements with 
allies to assist in the rescue of downed 
submarines. The Greenville is the Pa- 
cific test platform for the ASDS. 

By transporting the ASDS piggy- 
back aboard a mother sub, the ASDS 
can deliver a SEAL Team and their 
equipment anyplace in the worldina 
warm and dry environment. 
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Details about the ASDS are still clas- 
sified. But some things are known. 
After leaving the mother submarine, 
the ASDS is designed to travel at least 
125 miles at 8 knots. The 4.SDS'carries 
between 8 and 16 SEALs. 
The ASDS weighs 55 tons in air, is 
65 feet long and has a beam of 6.75 
feet and is 8.25 feet tall. 
The diving depth is classified. 
The ASDS has three compartments. 
The forward control compartment is 
for the Pilots and all the controls. The 
passenger/cargo compartment in the 
aft are for the SEALs and/or equip- 
ment. The diver lockout compartment 
is in the center, with access hatches to 
both the control and passenger/cargo 
compartments. 
The diver lockout compartment 
bottom hatch is mated to the mother 
sub escape hatch. 


The two-man crew consists of two 
officers. The Pilot is a submarine of- 
ficer and the Navigator is a SEAL 
officer. 

_ The one-screw prop is powered by 
a single 67 hp electric motor. 


res 


A proposal has been submitted by 
Alliant Techsystems/Valence Tech- 
nology to replace the current silver- 
zinc batteries with commercial lithium- 
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ion polymer batteries. The proposed 
new batteries provide over 10 times 
the cycle life of the silver-zinc 

The integrated control and display 
system was designed and developed 
by Draper Laboratories. This system 
includes the primary control system, 
navigation system, sensors, displays, 
and dual-redundant flight control 
computers and operational software. 

To aid the steal capabilities of the 
submersible, the ASDS operates on the 
surface with very little freeboard. 

The ASDS has no sail, but is pro- 
vided with a non-hull penetrating op- 
tical periscope and a separate radio/ 
ESM mast. The port mast has the peri- 
scope. The starboard mast includes 
communications antenna and the GPS. 
These retract by folding back atop the 
hull. 

The submersible has forward- and 
side-looking sonars, along with GPS 
and inertial navigation systems. 

The submersible life support sys- 
tem includes an oxygen renewer anda 
CO, scrubber. The system provides 
for several days of underwater opera- 
tion. 

The two-man crew and the SEAL 
passengers enter the 4SDS from the 
host sub through a mating trunk lead- 
ing to the bottom hatch of the sub- 
mersible. 

Exit from the ASDS is accomplished 
through the diver lockout compart- 
ment. The forward control compart- 
ment is sealed to remain at one atmo- 
sphere. 

The aft passenger/cargo compart- 
ment and the diver lockout compart- 
ment are pressurized to the outside am- 
bient water pressure. The bottom 
hatch of the diver lockout compart- 
ment can be lowered without water ris- 
ing into the submersible. 

One of the main advantages of the 
ASDS is that the SEALs can remain 
relaxed and dry, without loss of body 
heat. 


Northrop Grumman Ocean Systems 


_ 1s the prime contractor. Design and 


manufacturing development began in 
1994. 

The first ASDS completed shallow 
water testing in the Underwater Explo- 
sion Test Facility at Aberdeen Prov- 
ing Grounds, MD. 

Then the first ASDS was delivered 
to SEAL Team 1 and is undergoing 
tests in Hawaii. The test program was 
begun May 5, 2000. 

During sea tests, the ASDS demon- 
strated its ability to conduct slow- 
speed submerged maneuvering opera- 
tions, anchoring procedures and tests 
of the diver lockout capability. 

The Navy and Northrop Grumman 
Ocean Systems conducted the tests. 
After completing sea tests, ASDS was 
assigned to SDV Team One, based in 
Pearl City, HI. 


The ASDS cost $230 million. Three 
ASDS systems have been approved 
for construction, with up to 11 being 
considered for development. 

The ASDS is under the command 
of the Special Operations Command 
at McDill Air Force Base in Tampa, FL. 
Since this command funded the ASDS, 
the diver lockout vehicle can be used 
to transport special operations forces 
from the Navy (SEAL Team) and the 

Army (Special Forces or Rangers). 


San Diego, CA 92117. (619) 275-0294. Edward C. Cargile, Editor/Publisher, ecargile@coxnet. © Copyright 2002 by the Deep 
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REUNION 2002 


The Aquanaut/Hydronaut Reunion 2002 will be held in San Diego 14-17 March, 2002. This unique gathering will 
be held at the Holiday Inn Bayside, across from the Navy ASW Training Facility. 
Attending will be members from the Sealab Program, Trieste J and //, and the Deep Submersible Pilots Association. 
Also invited guests will be joining this fun and enlightening event. 
History will be recounted through the many presentations and gab sessions. During the three-day Reunion there 
will be several events: 
¢ A Western Bar-B-Q 
° Hospitality Suite 
* Luncheon with several speakers 
* Presentation by several of those who were part of Sealab, Trieste and the Deep Submersible Programs 
* Dinner banquet with a featured speaker 
e Awards and prizes 
° Plenty of bull sessions 


For Sealab/Trieste I & 1/Deep Submersible Pilots Association and Diver Friends 
14-17 March, 2002, Holiday Inn Bayside, San Diego. 


Use a copy of the following form to submit your registration. Since attendance and seating are limited, senda 
filled out copy of this form along with your check ASAP. Don’t be left out! 
REGISTRANTS NAME: CONTACT INFO: 
REGISTRATION: $40.00 per person, includes daily complimentary coffee, snacks, beer, wine and/or soft drinks 
throughout the reunion. In addition, each person that registers will receive a carry bag with logo, free gifts, a roster 
and other complimentary handouts. Number Attending: . Amount Submitted: 
THURSDAY, 14 March, registration day. Hospitality Suite opens at 12 PM. At 6:00 PM an offsite complimentary 
cocktail party for all early arrivals (out-of-town and local). Location and directions will be provided. Number 
Attending: 
| 15 March LUNCH, 11:30 AM, Holiday Inn. A mélange of speakers. Short inputs from those who have 
participated in the exploration of the deep from the beginning to the present. Topic: THE CONQ UEST OF 
INNERSPACE LEGACY . Cost per person: $21.00 Number Attending: . Amount Submitted: 
FRIDAY, 15 March DINNER, 6:00 PM, Western Bar-B-Qat the Holiday Inn. Speakers James Cameron, Anatoly 
Sagalevitch, and Ralph White will present HIGHLIGHTS OF RECENT JO URNE. YS TO SHIPWRECKS OF YESTER- 
YEAR. Cost per person $27.00. Number Attending: a ae Amount Submitted... 
SATURDAY, 16 March, 10:00 AM. Illustrated presentation by Prof. Anatoly Sagalevitch and James Cameron on 
SCIENTIFIC AND COMMERCIAL JOURNEYS TO THE ABYSS. As this event may not be at the Holiday Inn, check 

itali i istration desk. No Charge. 

Sear vith 6:00 PM, Dinner Banquet at the Holiday Inn. Speaker, CDR Bobbie Scholley Commanding 
age Unit TWO, Followed by awards and raffle items will be distributed. Please 


Officer, Mobile Diving and Salv. Bie ae 
donate items for the raffle; bring or send.) Cost per person $31.00. Number Attending: . Amount Submit 
ted:__ will be open for complimentary coffee, snacks and story telling, 


SUNDAY, 17 March, 7:00 AM, Hospitality Suite 


Please make check for the registration fee and events that you plan to attend payable to the SEALAB 


MMITTEE, Total submitted $ Check # - ee ; 
Sal to Bob Sear 1012 Calle Mesita, Bonita CA 91902 For other communications: telephone (619) 267-7503, 


FAX (619) 267-7504, E-Mail: bornhit@aol.com 


Name Preference for Name Tags 


te oe ae eee 
Fe a ee ES ee 


For special room rate call (800) 662-8899 and say “For Reunion 2002”. 
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Loss of Friends 


PHILIP JOHNSON 
By Will Forman 


Philip Edwin Johnson was born 
June 21, 1930 in Norwich, CT. He died 
July 31, 2001 of complications follow- 
ing surgery in Pensacola, FL, at the 
age of 71. 

Johnson was a graduate of the Uni- 
versity of South Carolina and com- 
pleted studies at the Naval Post Gradu- 
ate School in Monterey, CA. 

His naval aviation career spanned 
34 years, during which he commanded 
two aircraft carrier squadrons (VA-146 
and VA-152) and two aircraft carriers 
(the U.S.S. White Plains and the U.S.S. 

Lexington). 

He completed two tours of duty in 
Vietnam with over 200 sorties that 
earned him five Distinguished Flying 
Crosses and a Bronze Star. 

While stationed at the Naval Ord- 

nance Test Station at China Lake, CA, 
Johnson was an Aviation Technical 
Officer. He volunteered half of his time 
as Assistant Project Manager and Co- 
Pilot of the deep submersible Deep 
Jeep. This later led to his being called 
back from squadron duty to help with 
the search in Deep Jeep for the lost 
hydrogen bomb off Palomares, Spain, 
in 1966. 

Phil Johnson became a member of 
DSPA a few years after its founding in 
1967. 

He is survived by his wife, 
Catherine, three sons, three daughters, 
four grandchildren and two great 
grandchildren. Phil Johnson will be 
sorely missed as a true friend and ship- 
mate. 


CAPT. JACK PHELPS 
From Dr. Andy Rechnitzer 


During the late 1950s, Capt. Jack 
Phelps was Commanding Officer and 
Director of the Naval Electronics Labo- 
Tatory in Point Loma. 

Capt. Phelps oversaw several very 
ambitious research projects ... 
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including Project Nekton. This pro- 
gram had the mission of upgrading and 
operating the bathyscaph 7rieste to 
the deepest part of the ocean ... 35,800 
feet on January 23, 1960. 

Several DSPA members were impor- 
tant parts of Project Nekton: Dr. Andy 
Rechnitzer (Project Director and Sci- 
entist-in-Charge); Lt. Don Walsh (Of- 
ficer-in-Charge and Pilot of Trieste); 
Lt. Larry Shumaker (Assistant Officer- 
in-Charge and Pilot of Trieste), and 
Senior Master Chief John Michel (Crew 
Chief). 

During his four-year assignment at 
Naval Electronics Laboratory, Capt. 
Phelps directed 1,500 civilians and 200 
military personnel in electronics re- 
search and development. 

John “Jack” Phelps was born and 
raised in San Francisco. After gradu- 
ating from the U.S. Naval Academy in 
1934, he served as an Engineering, 
Gunnery and Communications Officer 
aboard the battleship U.S.S. Nevada 
in the Pacific Fleet. 

He met his future wife, Rita Dietrich, 
on a blind date. They were married 
aboard the Nevada. 

In 1940, he returned to Annapolis, 
where he graduated from the U.S. 
Navy Postgraduate School, with a de- 
gree in electronics engineering. Phelps 
also studied radar at the Massachu- 
setts Institute of Technology. 

Capt. Phelps served during World 
War II, earning the Legion of Merit for 
his work as Communications Officer. 
This included helping plan invasions 
of Saipan, Tinian, Iwo Jima and Oki- 
nawa, and the occupation of Japan. 

He was assigned to the staff of Rear 
Admiral Harry Hill, where he served 

aboard the attack transport U.S.S. 
Cambria and the amphibious force 
command ships U.S.S. Auburn, U.S.S. 
Eldorado and U.S.S. Ancon. 

From 1946 to 1949, he directed elec- 
tronics design, research and develop- 
ment in government laboratories and 
private companies with government 
contracts. 

Capt. Phelps served as Superinten- 
dent for Repair and Shipbuilding at 


Marelsland in Vallejo. This included 
work on the submarine U.S.S. Sargo, 
which was commissioned in October 
1958. 

His last naval assignment was in 
Washington, D.C. directing research 
and development for the Defense 
Communications Agency of the De- 
partment of Defense. 

After a 27-year naval career, Capt. 
Phelps retired from the U.S. Navy. He 
was Assistant to the President of 
Granger Associates, an electronics 
firm. 

Capt. Phelps worked for Ryan Aero- 
nautical and for Arnold Dahl as a real 
estate broker. He retired the second 
timein 1968. 

He died in his home on January 11, 
2002. Survivors include his wife of 65 
years, Rita, a daughter, two sons and 
two grandchildren. 


Submersible Activities 


MTS Manned Submersibles 
Committee 

Submitted by 

Scott L. Olson 


The Manned Submersibles Com- 
mittee (MSC) was established as a 
public forum that perpetuates itself 
through the strength of its member- 
ship. 
A website has been started as a 
clearinghouse for information and 
messages, a technical session is 
scheduled during the Underwater In- 
tervention in New Orleans and the 
Committee is archiving unpublished 
engineering research papers in a 
searchable database on the MTS web- 
site. 

The MSC can contribute to the ex- 
change of information in areas where 
its members offer unique experiences 
and needs. Some of these topics 
would include operational consider- 
ations such as safety, launch and re- 
covery systems and procedures, train- 
ing and navigation. Manned vehicles 
also incorporate life support and 


WINTER 2002 


Deep Submersible Pilots Association Newsletter 


power systems that are akin to space 
vehicles. 


Although it represents a small in- 
dustry, the MSC appreciates the pub- 
lic interest in underwater exploration 
and adventure. 

MSC members have expressed a 
common goal of educating the public 
and spreading the word about the 

unique role manned systems serve in 
exploring our planet. 

The MSC is focusing on using the 
Internet for this purpose and plans to 
establish the MTS website as the pre- 
mier source for information regarding 
manned vehicle technology and op- 
erations. 

Visit the MTS Manned Sub- 
mersibles Committee website at: 
www.intsociety.org/pro_committees/ 
mannedsubmersibles/ 

Contact the Chairman of the MSC, 
Scott L. Olson, at olson@hboi.edu for 
further details or if you would like to 
become a member of the Committee. 
Web savvy volunteers are especially 
needed. 


DSPA Contact 
Information 


To help your contact effort for 
DSPA Activities and Information, 
please send your complete email ad- 
dress so it can be added to your other 
contact information. We are setting 
up an email list. 

Send your email address to Ed 
Cargile at ecargile@cox.net. 
To insure that we have all your 


other contact information correct, send 
your street address, phone and fax 
numbers also. 
This information will be used only 
for DSPA contact and will not be 
revealed to anyone else. 
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Kursk Salvage 
By 
Edward C. Cargile 


The Russian nuclear submarine 
Kursk sank on August 12, 2000 in the 
Barents Sea. The site of the Oscar 
class Russian submarine disaster was 
35 miles off the eastern side of Kola 
Peninsula near Murmansk and 185 
miles from Norway. All 118 crewmen 
were lost. 


There was considerable concern 
that the nuclear reactor power plants 
would leak into the sea. 

Understandably, there was also 
considerable interest in the cause of 
the Russian submarine sinking. 

For more details on the early activi- 
ties of the Kursk sinking and survey, 
see two previous issues of the Deep 
Submersible Pilots Association News- 
letter, July/August 2000 and Winter 
2001. 

Russia has gone through serious 
financial times in the last 10 years. 


_ Neither the Russian government nor 


Kursk sank in 343 feet of water. The 
explosions that caused the Kursk sink- 
ing was so strong they were picked 
up by the Norwegian seismological 
station Norsar. They received two 
clear explosions. The first explosion 
measured 3.5 on the Richter’s Scale. 
The second explosion (two minutes 
and 15 seconds later) measured 7.3 on 
the Richter’s Scale. 
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The Russian submarine was carry- 
ing 24 surface-to-surface missiles, with 
a striking range of 340 nautical miles. 
These cruise missiles are used mainly 
in combat with surface ships. 

The Russian Navy stated that the 
Kursk was not carrying any nuclear 
warheads. 

However, the Kursk did have two 
PWR nuclear reactors to power the 
503-foot attack submarine, The fish- 

ing waters of the Barents Sea are some 
of the most productive in the world. 


the Navy had the funds to survey or 
possibly salvage the submarine. 

An international consortium was 
quickly put together to raise the 
needed money. 

The governments of the Russian 
Federation and the Netherlands initi- 
ated the Kursk Foundation. Funds 
were raised from the Russian Federa- 
tion, the United States, United King- 
dom, Sweden, Netherlands and Italy. 

Several countries contributed their 
expertise to survey the Kursk, develop 
a feasibility study, raise the sub and 
provide appropriate health safety for 
the salvage crews, and the local civil- 
lans. 


PLANNING PHASE 


Some of the basic salvage criteria 
were enormous. Just look at some of 
the basic salvage considerations 
about the Kursk: 

* Weight: 14,700 tons 

° Length: 503 feet 

° Height: 102 feet 

* Engines: Two PWR nuclear 

reactors 

¢ Weapons: 24 Chelomy SS-B-19 
cruise missiles, 28 Novator 
torpedoes or submarine missiles. 

Unfortunately, the Russians were 

not fully cooperating at first by pro- 

viding vital weapon and power plant 

information ... for security reasons. 
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Size alone was a monumental chal- 
lenge. A damaged structure this big 
was a major consideration. 
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The Oscar class Russian submarine 
is one of the biggest in the world. 

A Feasibility Study was developed. 
The plan was to use a huge barge over 
the Kursk to raise the submarine with 
many lift cables. 


DIVING OPERATIONS 


Since Russia did not have qualified 
divers for such a project, experienced 
commercial divers from the North Sea 
oil fields were used. 

Before diving work began, ROVs, 
then divers, took extensive radiation 
readings of the waters around, near 
and at the Kursk. This process con- 
tinued throughout the salvage opera- 

tion. No radiation was detected. 

Throughout the salvage operation, 

the divers worked from the diving bell 
system. They are saturation divers, 
meaning that they are pressurized in 
the surface chamber to the diving 
depth. Two teams of three divers each 
are pressurized at once. They breathe 
helium and oxygen, or mixed-gas. 
Once they are pressurized, one dive 
team remains in the surface chamber 
to rest. The second team enter the 
diving bell and are lowered to the div- 
ing depth. 

Because the pressure inside the 
diving bell is the same as the outside 
water pressure, when they open the 
bottom hatch, no water comes into the 
diving bell. Two of the divers lockout 
of the diving bell, while the third re- 
mains to tend the umbilical lines and 
act as a safety diver. After a few hours 
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in the frigid water, one of the divers 
trade places with the safety diver/ten- 
der. 

These working divers have several 
challenges from the environment. The 
very cold water of the Barents Sea 
(about 32° F) is hard to work in, espe- 
cially for the fingers. Hot water is 
heated at the surface, routed down to 
the diving bell and out to the divers 
for circulation through their diving 
Suits. 

The breathing gas is approximately 
92% helium and 8% oxygen. The he- 
lium is used instead of nitrogen to 
avoid the dreaded nitrogen narcosis, 
which makes a diver feel drunk on dives 
below 130 feet 


The helium also dissipates heat 
about eight times faster than air, with 
nitrogen. This means breathing the 
helium-oxygen (heli-ox) mixed-gas 
drains body heat much faster than air. 
In addition, the very thin helium in 
the mixed-gas makes the divers’ vocal 
cords vibrate at a much faster rate than 
in air. The divers’ voices sound like 
Donald Duck. This may sound funny, 
but it is quite serious when support 
personnel or other divers cannot un- 
derstand the divers, especially in emer- 
gency situations. 

The dives were just deep enough 
to not get much light from the surface. 
Since the divers operate around the 
clock, divers were working at night, 
when there was no light from the cold 
surface. 

The divers received electrical power 
from the diving bell for their lights. 
Working around a strange submarine 
with poor lighting is a hairy operation. 

On top of all this, the divers were 
working on a submarine that had at 
least two catastrophic explosions. 
There was a lot of jagged metal and 
other potential cutting or tearing 
objects. 


Following a bottom-time work 
period, all three of the divers all get 
back in the diving bell, close the 
bottom hatch and were brought to the 
surface. 

The diving bell was mated with the 
surface chamber and the two teams of 
divers changed places. The last dive 
team showered and changed into dry 
clothes ... in tight quarters. 

They ate hot food passed into the 
chamber through interlocks. Then 
they rested until their turn to go back 
to the bottom in the diving bell. 

When a work period was com- 
pleted, all the divers remained in the 
surface chamber. Since their body had 
become saturated with the breathing 
gas in about 24 hours, the decompres- 
sion period back to surface pressure 
remained the same ... no matter how 
long they remained pressurized. Thus 
the term Saturation Diver. 


The Russians placed a major wrinkle 
in the entire plan. They wanted the 
Kursk cut apart just back of the sail 
and to raise only the aft part of the 
submarine. 

The explosion had occurred in the 
forward part of the sub and the entire 
front part of the Kursk was blown 
apart. 


Even though they did not say it, 
security was a strong consideration 
because of workers from so many other 
countries being involved. 

The divers fixed a metal grid across 
the second compartment of the Kursk 
to stop equipment and inner structures 
of the submarine from falling out dur- 
ing the lift. This is where the devas- 
tated forward part of the Kursk had 
been cut away from the main part of 
the submarine. 
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The divers then cut 26 holes in the 
Kursk for computer-controlled cables 
lowered from the lifting barge. 

As soon as the cable lift cables were 
cut, the divers began cutting the sub- 
marine apart. 

The divers had video cameras and 
lights mounted on their helmets, so the 
topside personnel could see what was 
happening. 

While the divers worked, additional 
video coverage of the entire operation 
was shot from ROVs and clamp- 
mounted cameras. 

The divers had to cut through the 
outer and inner hulls of the subma- 
rine. Careful coordination was re- 
quired for the surface cranes to lift 
large, heavy sections of the subma- 
rine out of the way. 

There were hundreds of feet of elec- 
trical cables and pipes that had to also 
be cut. 

During the cutting process, opera- 
tions had to be halted. The divers had 
cut into a chain locker on the sub and 
the saw had to be disengaged. Over 
150 feet of the 775 feet of chain aboard 

the Kursk had to be removed and 
brought to the surface. 

Specialists designed the cable grip- 
pers to enter the submarine’s hull and 
unfold under the inner hull and ribs. 

Divers using ROVs worked to in- 
stall gripper guides in holes cut 
through the Kursk s hull. 
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Divers then installed guidance 


cones on the external frames of the 
pressure hull. This was required to 
install the lifting cables. 
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Background radiation around the 
wreck site through out the diving op- 
eration was reported within a normal 
three microroentgen per hour. 


PREPARATION FOR LIFT 


A huge hoisting barge with gigan- 
tic cranes, called the Giant 4, was 
brought from Amsterdam. The mas- 
Sive Giant 4 is over 420 feet long and 
108 feet wide. The 24,000-ton 


Giant 4 maneuvered over the sunken 
Kursk. 


The large lifting cables were low- 
ered from the surface. The divers mull- 
hauled them into place. 

Underwater video cameras and 
lights were positioned around the sub, 
This provided eyes for the surface 
team. For more maneuverability, ROVs 
with underwater video cameras and 
lights were also used. 

With the middle of September 2001 
came the usual bad weather of the 
Barents Sea. Several times during the 
salvage, operations had to halted be- 
cause of bad weather. Thick fog and 
fierce winds made conditions difficult, 

Two massive pontoons were built 
to help lift the Kursk to the surface. 
Ironically, they were built in the same 
shipyard that Kursk was launched 
from 10 years earlier ... Russian 
Sevmash. 

The divers were operating from a 
separate support ship, the \fayo. The 
diving bell, surface pressure chamber 
and all diver support operations were 
aboard the Mayo. The Mayo has 
thruster capabilities to position the 
ship over the desired dive site in high 
seas at Force 5 winds. 
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When Giant 4 was maneuvered 
into position above the Kursk, con- 
siderable close coordination had to be 
maintained to provide room for both 
the Mayo and Giant 4. 

Finally, all 26 cables were attached 
to the Kursk and the life barge, Giant 
4. 

Executives from the two Dutch lift 
contractors flew to the diving support 
ship Mayo. They met with all parties 
concerned to insure everything was 
ready. 

As the salvage lift of the Kursk was 
about to get underway, a storm came 
in to delay the operation. 

Finally, the Kursk was raised to the 
surface by Giant 4 in October 2001. 
The 15-hour lifting operation did not 
run into any problems. 

Giant 4 lifted the Kursk under her 
huge hull and towed her slowly toward 
the Russian port of Murmansk. The 
Smit International tugboat Singapore 
towed the Giant 4. 

The Kursk was carefully maneu- 
vered into a flooded-down giant 
drydock at Roslyakovo. The Kursk 
was placed in the drydock facing for- 
ward. The Kursk was gently placed in 
the supporting cradle on the floor of 
the dock. 

Explosives experts and medics were 
the first personnel to board the raised 
drydock. They were given the task of 
making sure all the armament was safe 
and removing the bodies of the crew. 

It was determined that 23 crewmen 
were alive for some time in the night 

compartment at the stern. 

Measures were taken for possible 

evacuation of civilians near the ship- 
yard. But this was never necessary. 
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The submarine’s 22 Granit cruise 
missiles were removed from the bat- 
tered Kursk. These were top-secret 
SSN-19 supersonic long-range cruise 
missiles for strikes against surface 
Their NATO code-name is 


forces. 


Nine of the missiles were removed 
from the Kursk. The remainder were 
in a damaged area, hampering recov- 
ery work. They were located closer to 
the bow of the submarine and were 
“somewhat damaged.” 

Contingencies were in hand, but 
the experts faced the task of removing 
the missiles without a problem. 

Each missile warhead has explo- 
Sive power equal to 618 kilograms of 
TNT, a blast area of 1,200 meters anda 
firing range of 555 kilometers. 

The battered and torn Kursk and 
the damaged cruise missiles will be 
dismantled at the secret Russian na- 
val yard at the mouth of the Olenya 
Guba Bay in Russia’s Arctic 

Murmansk region. 
The remains of the crewmen were 
removed and placed in coffins. They 
were flown to their hometowns. 


Large funerals and memorial ser- 
vices were held throughout Russia. 
Families and friends attended, along 
with military and government officials. 


The Captain’s Log Book found 
dooad thekursk did not give any help 
to the mystery of the accident. 


The investigation into the cause of 
the Kursk sinking has begun. Rus- 
sian Prosecutor-General Vladimir 
Ustinov has been given full freedom 
in the investigation. He stated that 
none of the results will be held back, 
except those that affect state secrets. 

It is agreed that the second explo- 
sion was the main cause of the catas- 
trophe. 

Experts completely ruled out the 
possibility of any accidental missile 
launch. 

All of the compartments are being 
examined. 

Notes written in the darkened stern 
escape section by Lieutenant- 
Commander Dmitry Kolesnikov 15 


hours after Kursk’s sinking tell of a 
crew still confident of rescue. 

Forty investigators, including fo- 
rensic medicine specialists, explosives 
and fire experts, are combing the 
Kursk 


The salvaged Kursk will be 
scrapped as part of the U.S. Congress 
Co-operative Threat Reduction Pro- 
gram. This was a $3.1 billion project 
set up in 1997 with the task of destroy- 
ing Russian missiles, submarine and 
silo launch systems and disposal of 
chemical weapons. 

The people of north Russia’s Arc- 
tic port city of Murmansk are not 
strangers to living in a high-risk re- 
gion. 

More than 220 nuclear reactors are 
nearby. Over 100 discarded nuclear 
submarines still need to be dismantled. 
But lack of funds does not allow proper 
and timely dismantlement. 

With the average lifetime of a 
nuclear-powered submarine being 20- 
25 years, there are some serious ptob- 
lems with the rusting submarines. 

Because of the world interest in the 
salvage project, considerable effort 
was expended by all sides to get accu- 
rate information to the public. The 
Russian Navy, salvors and news me- 
dia worked at providing reliable infor- 
mation. There was even a website es- 
tablished by the Russian government 
(www.Kursk141.org). 

Russian officials stated that the 
Kursk ’s bow will be brought to the 
surface next year. 

Designing and building Russia’s 
fourth- and fifth-generation subma- 
Tines will take into account the lessons 
learned from the Kursk disaster. 
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Ralph White 
And 
Deep Submersibles 


By 
Edward C. Cargile 


For many years Ralph White has 
used deep submersibles as a transport- 
ation and shooting platform to film 
some of the deepest and largest ship- 
wrecks in the sea. 

In addition to all the challenges a 
submersible faces when descending 
into the deep ocean, White adds the 
complexities of mounting special still 
and cinema cameras, along with 
powerful lights, to document what man 
has lost on the bottom of the sea. 

His combination of deep ocean 
system knowledge, working under ex- 

tremely hostile conditions and over 40 
years filming experience has made him 
into a very unique and talented indi- 
vidual. 
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White began his deep ocean career 
documenting the ultimate of deep 
wrecks. 

As Director of Photography and 
Motion Pictures, White worked with 
Dr. Bob Ballard to document the expe- 
dition that found the wreck of the RMS' 
Titanic in 1985 at a depth of 12,600 
feet. White shot thousands of still 
photos and thousands of feet of cin- 
ema film. 
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Then White was Director of Sub- 
mersible Operations and Deep Under- 
water Imaging, and motion picture 
cameraman on the French Expedition 
using the manned submersible 
Nautile during dives to the Titanic in 
1987. Over 1,800 artifacts from the 
Titanic’s debris field were recovered. 
During this expedition, White also 
qualified as Co-Pilot of the Nautile. 

In 1991, White was Director of 
Photography and Principal Cinema- 
tographer for the Russian-Canadian- 
American Expedition that filmed the 
Titanic on the world’s largest motion 
picture format, IMAX. The resulting 
spectacular IMAX film was Titanica 
(1992). 

White’s footage from this expedi- 
tion was also used for the television 
special Titanic: Secrets Revealed 
(1998). The Soviet deep submersibles 
MIR I and MIR J were used for the film- 
ing operation. 

He was the second person hired for 
the major feature film by Jim Cameron, 
Titanic (1998). White was Expedition 
Leader and Cameraman for the Acad- 
emy Award-winning feature film. 

One of his biggest challenges oc- 
curred in 2001, when White obtained 
stereoscopic 3D-HD-TV of the Titanic. 
The TV footage was converted to 
70mm film for presentation in IMAX 
theaters. 

To date, Ralph White has made 33 
dives in deep submersibles to the 
Titanic, which is a record. He was part 
of the 7itanic Expeditions in 1978, 
1985, 1987, 1991, 1992, 1995, 1999, 2000 


and2001. 


With National Geographic 
cameraman Emory Kristof, Ralph 
White has pioneered the 
development of advanced remote cam- 
eras, 3-D video, H.D.T.V., and deep- 
ocean imaging and lighting systems. 

This was not an easy, nor fast ac- 
complishment. It took Ralph White 
many years of hard work preparing 
himself for the tasks that resulted in 
his deep ocean filming and operations 
with undersea research submersibles. 
His love and respect for the ocean 
shows in the incredible still photos 
and cinema film he has shot over the 
last 40+ years. 

Ralph White was born in San Ber- 
nardino, California and grew up in 
Hawaii. It was in Hawaii that he first 
learned scuba diving. 


He joined the U.S. Marine Corps 
and first served with a parachute 
testing unit. His sense of adventure 
prompted him to volunteer for the elite 
Marine Corps Force Recon. He not 
only made it into Force Recon, but he 
developed several specialties. 

White was a Knife-Fighting 
Instructor, became a Master Jumper 
and was one of the first parachute 
jumpers to film other jumpers during 
free falls. 

In 1962 White pioneered the tech- 
nique of ParaScuba Jumps, parachut- 
ing into water ... a tricky operation. 

As part of his Marine Corps Force 
Recon training, White became a very 
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proficient diver. He went through Mili- 
tary Scuba Training conducted by 
UDT Instructors at the Landing Force 
Training Unit in San Diego. The pro- 
gram was for Scout Swimmers, Marine 
Corps Amphibious Recon and Scuba 
Training. 


His underwater photography and 
cinematography was a natural out- 
growth of this activity, both in the mili- 
tary and as a civilian. 

After his discharge from the 
Marine Corps in 1966, White started a 
parachuting school in Lancaster. He 
was a Free-Fall Cameraman for the TV 
show Ripcord. He photographed the 
World Parachuting Championships for 
ABC’s Wide World of Sports. 

White has made over 2,900 para- 
chute jumps. He is co-inventor of the 
Bell Camera Helmet used for filming 
skydiving sequences, such as the free- 
fall skydiving scenes for Ivan Tors 
Ripcord television series. He is a 
highly qualified helicopter and 
astrovision aerial camera specialist. 

With more than 40 years of experi- 
ence in filming and photographing the 
ocean, he has negotiated depths and 
environments requiring intensive div- 
ing and technological skills. He has 
over 400 television and motion picture 
credits to his name. 

His work includes the filming of 
whales, sharks, active undersea 
volcanic vents, and a number of ship- 
wrecks, including one under the 
Arcticicecap. 

White then began filming television 
commercials. He did extensive in-flight 


photography for the North American 
Aviation (which became Rockwell 
International) Test Flight Facility and 
underwater filming on several under- 
sea projects for Rockwell Interna- 
tional. 

He was an underwater photogra- 
pherand cinematographer on the Rock- 
well International deep undersea re- 
search submersible Beaver IV and 
worked on the support crew. Two 
other DSPA members that were part of 
that project were Dr. Andrea B. 
Rechnitzer and Ed Cargile. 

Other Rockwell projects White 
filmed and worked on included High- 
Speed Underwater Vehicles, Diver 
Transport Vehicles, Diver Performance 
Tests and others. 

White was underwater cinematog- 
tapher and editor for Bill Burrud’s 
popular TV series The Challenging 
Sea and Animal World, which included 
the episodes Sharks of Rangora, Trea- 
sure, Islands In The Sun, True Adven- 
tures, The Wonderful World of Women, 
Wanderlust and Capture of Gigi, The 
Gray Whale Calf. 

In addition, White was underwater 
cameraman for Ivan Tors. 
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He was a Field Producer and Cam- 
eraman for the Alan Landsburg televi- 
sion series The Amazing Animals. 

Ralph White has been a National 
Geographic Society contract photog- 
rapher and cinematographer for more 
than 25 years. His work with the 
National Geographic Society include 
the search for the Loch Ness Monster 
and diving through the ice to find a 
sunken ship 123 miles from the North 
Pole (the RMS Breadalbane). 


His assignments for National Geo- 
graphic have included Ring of Fire, 
Exploring Siberia’s Lake Baikal, 
Deep Sea Geysers, Monterey Canyon, 
Discovering the Titanic, and The 
Great Whales. 

White’s underwater photos have 
appeared in many publications, includ- 
ing National Geographic. 

He was cameraman for the 
television show Man In The Sea 
produced for Col. John D. Craig. White 
was also underwater cameraman on 
The Aquanauts (1964), Wanderlust 
(1966), Islands In The Sun (1967), and 
the Ron and Valorie Taylor’s Great 
Shark Stories (1978). 

He was co-host with Jack Douglas 
and the underwater cinematographer 
for the television series Journey To 
Adventure (1971). 

His underwater cinematography 
assignments have resulted in many 
documentaries, such as Loch Ness 
(1976), The HydroThermal Vents of 
the East Pacific Rise (1978), The 
Breadalban Adventure (1983), 
Discovery of the Wreck of the R.MS. 
Titanic (1985), The Beebe Project 
(1986-99) and Sharks (1991). 

He shot the first underwater foot- 
age of blue whales, sperm whale pods 
and minki whales in the waters off Sri 
Lanka. White also shot 
footage of the largest flesh-eating 
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His other film credits include Grenoble Film Festival Gold Medal 


documenting the behind-the-scenes 
making of the motion pictures The 
Deep, Tora-Tora-Tora, and Valley of 
the Dolls. 

White has been involved in many 
feature films as Director of Photogra- 
phy, Unit Director, Technical Advisor, 
Writer and other positions. 

He has a distinguished professional 
career as an award-winning cinema- 
tographer, video cameraman and 
editor with over 40 years of produc- 
tion experience and hundreds of 
motion picture and television credits. 

Currently, he is Chief Executive 

Officer for White-Pix Production, an 
independent film and video producer 
of television programs, commercials, 
sales and industrial films. 

He has been active in several pro- 
fessional organizations: Deep 
Submersible Pilots Association; Fel- 
low of the Explorers Club (1982- 
present); the Adventurers Club (Presi- 
dent, 1982) and The Academy of Un- 
derwater Arts and Sciences (current 
President). 

White also commanded the Los 
Angeles County Sheriff's Department 
Photographic Unit. 

White is a Knight of the Military 
and Hospitaller Order of St. Lazarus, 
a Knight of the Order of Constantine, 
and the recipient of the Cross of 
Scotland for his filming and conserva- 
tion accomplishments. 


For his contributions to diving and 
deep technology, Ralph White has 
received many awards and honors: 
* Best Cinematography Award for 
a Documentary at the World 
Television Festival in Cannes, 
France (1966). 
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(1966). 

* Emmy Award for Best 
Documentary on the National 
Geographic Society’s The Great 
Whales (1977). 

* Golden Eagle Award (1977). 

° Cindy Award (1977). 

* Golden Halo Award (1984), 

° Certificate of Merit from the 

Titanic Historical Society (1985). 


~ 


* Titanic Gold Medal by the 
Oceanic Navigation Research 
Society (1987). 

* NOGI Award for Arts from the 
Underwater Society of America 
(1992). 

* Chapter Chairman of the 
Explorers Club (1994-1996). 

° Lowell Award from the Explorers 
Club (2000). 

° Inducted into the California Wreck 

Divers’ Hall of Fame (2001). 
Contact: Ralph B. White, 2628 
Corralitas Drive, Silver Lake, CA 90039, 
USA. Tel: (213) 667-9124. Email: 


whitepixprod@msn.com. 


DSPA CONTACT 


To help our contact effort for DSPA 
Activities and Information, please 
send your complete email address so 
it can be added to your other contact 
information. We are setting up an 
email list. 

Send your email address to Ed 
Cargile at ecargile@cox.net. 

To insure that we have all your 
other contact information correct, send 
your street address, phone and fax 
numbers also. 

This information will be used only 
for DSPA contact and will not be 
revealed to anyone else. 


A DIVE To 
BATTLESHIP 
BISMARCK 


By 
Don Walsh, Ph.D. 


I boarded the large Russian re- 
search ship Akademik Keldysh in the 
Azores the 13 of July 2002. She is 
mother ship for two Finnish-built MR 
(“peace”) submersibles each capable 
of diving to 20,000 feet? . 

This summer she was under char- 
ter to Deep Ocean Expeditions, a com- 
pany specializing in ‘adventure div- 
ing’ at well-known deep seafloor sites. 
This would be my seventh expedition 
on board Keldysh. 

Our first expedition launched out 
of Pico Island in the Azores on the 
15*. For 11 days we conducted diving 
operations at the Rainbow 
Hydrothermal vents field on the nearby 
Mid-Atlantic Ridge. We had six days 
of actual diving operations with the 
two subs diving together to the 8,000- 
foot deep site”. I did not dive on this 
expedition as I had done it in 1999. 

We disembarked our first group of 
passengers at Sdo Miguel Island on 
26" July. That evening we departed 
for the Bismarck dive site two days 
steaming NNW of the Azores. 

After arriving, the first day was used 
for precisely placing four acoustic 
transponders on the seafloor. These 
beacons would be local navigation 
references for the Keldysh and the 
submersibles. 

Since the ship had been to this site 
in 2001, the position of Bismarck was 
well established by satellite navigation 

1. Keldysh was built in Finland in 
1981, the MIRs were built in ’89-’90. 

2. The two Mirs always dive to- 
gether, diving about a half hour apart. 
This is for mutual assistance reasons 
as well as enhancing photography on 
the seafloor when one sub is the cam- 
era platform and the other provides 


additional lighting. 
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(GPS) fixes. 


The good weather that we had en- 
joyed since early July continued at the 


new site, Ifit held, it would be perfect 
for launch and recovery of the sub- 
mersibles. The M//Rs are almost per- 
fectly round, so the surface ride for 
the occupants is much better when the 
waves are small. 

There would be three double dive 
days over the next four days. The ex- 
tra day would be used for crew rest 
and submersible maintenance. I would 
dive on the first day, Wednesday the 
31* of July. 


My companions in ZJR-2 would be 
Mike McDowell, founder of Deep 
Ocean Expeditions and Genya 
Cherniaev, the Russian pilot. Genya 
is not only a very skilled pilot of some 
20 years experience; he is also an elec- 
tronics genius. There’s not much on 
the \7Rs he cannot fix. In addition, he 
is an excellent cameraman. 

Mike’s mission was to continue 
shooting high-definition, digital video 
to assemble enough footage to build 
a marketable documentary. He would 
dive all three days here to add to the 
many hours of video he got last year 
when we were first at this location. 

The camera systems used are re- 

ally special. The equipment valued at 
about $2.5 million is leased from the 
Woods Hole Oceanographic Institu- 
tion (together with special lights and 
technicians to keep it all alive). 

The large cameras and lights are 
mounted on the outside of the M/Rs. 
Usually one sub is the ‘camera ship’ 
while the other is the ‘lighting 


ship’. Having a second sub to light 
the scene dramatically improves the 
quality of the footage giving it a much 
greater sense of depth. 

Using an acoustic underwater tele- 
phone, the cameraman can move the 
other sub to get exact positioning 
lighting for each scene. 

Our dive would take 12 hours: 3 
hours travel time each way and 6 hours 
on the wreck site. Not much was seen 
on the way down as we were conserv- 
ing out batteries. The amount of plank- 
ton in the water column and on the 
bottom (all resembling bits of dust or 
“snowflakes’) was remarkable. 

The idea of no life or significant 
ocean currents at great depths is cer- 
tainly not correct based on my experi- 
ence at the Bismarck and Titanic sites. 
Once on the bottom at 15,500 feet, the 
pressure outside was roughly four 
tons per square inch.* Using our on 
board sonar, we inched our way to- 
wards large pieces of wreckage near- 
est to our landing point. 

When Bismarck sank in May, 1941 
she rolled over initially and the huge, 
2,000 ton, gun turrets fell off. Then 
the ship righted itself and plunged 
steeply down nearly three miles to the 
seafloor. 

Bismarck was perforated by many 
large shell holes as the British had fired 
some 2,900 large caliber shell at it.’ 
Estimates are that less than one-sixth 
of them actually hit. 


3. The MIRs usually carry mesh bags 
full of Styrofoam coffee cups outside. 
Expedition participants decorate 
them with colored pens. Recovered 
after the dive, they have shrunk to a 
fraction of their original size. They 
make nice mementos for friends, fam- 
ily, etc. 


4. The ships that did the most dam- 
age were the battleships HMS Rodney 
and HMS King George V as well as 
the heavy cruiser HMS Dorsetshire. 
Only Rodney survived WWI, the oth- 
ers were sunk in action. 


So there was no implosion of the 
wreck as water pressure increased to 
nearly 8,000 pounds per square inch 
at the bottom. By contrast, Titanic’s 
stern section at 12,500 feet was se- 
verely damaged by implosions. 
Bismarck was too well ‘ventilated’ for 
this to happen. 

As Bismarck struck the seafloor 
with considerable force damaging the 
entire hull structure’. 


Prior to the sinking, the exterior of 
heavily armored hull had not been 
damaged much by the British attacks. 
It was the topside structures that were 
wrecked by almost point-blank gun- 
fire from two battleships and a heavy 
cruiser. 

Hydraulic forces during the high 
speed descent probably resulted in 
the ship’s main mast and funnel being 
torn away. In addition about 50 feet 
of the stern was cleanly broken off. 
Probably weakened by torpedoes and 
shell fire, it broke away when the ship 
sank. 


5. On later MIR dives in this series, 
the submersible crews observed a dis- 
tinct buckling of the main deck for- 
ward of the main turret mounting 
structures, 
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The seafloor debris field consisted 
of many small and large items that fell 
away during the sinking or were bro- 
ken loose when it struck the bottom. 
Larger items, such as the four main 
turrets and the main mast made very 
good sonar targets and were easier to 
find. 

Today we only had one sub doing 
photography. The other, MM/R-J , had 
one of our paying passengers on board 
so pilot Tolya Sagalevitch did a ‘ grand 
tour’ of the site with him. 
However we still got good footage in 
MIR-2 by concentrating on small 
scenes of discrete objects. 

In May, the well-known (“Titanic”) 
film director and producer, James 
Cameron, had chartered Keldysh and 
MIRs through DOE for a series of six 
double dives at this site. 


MGR deep submersible 


He was making a major documen- 
tary on Bismarck which will be aired 
in the U.S. in December, 2002°. These 
dives, and those in 2001, meant that 
our three Russian pilots were now very 
familiar with the wreck site.’ This 
made getting around much easier with 
not much bottom time spent 
searching for things. 


6. Cameron also used two small re- 
motely operated vehicles (ROVs), 
controlled by thin fiber optic cables, 
to fly cameras and lights inside the 
Bismarck’s hull. The ROVs were de- 
signed and built by Mike Cameron. 
They first used this technique while 
doing a documentary at the Titanic 
wreck site in August, 2001. This im- 
agery is truly remarkable. 
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7. By the end of our third DOE expe- 
dition to Bismarck (2001-2002) the 
MIRs had spent the equivalent of 
seven days bottom time in the wreck 
site area. Bismarck’s total combat- 
ant life was only eight days, about 
the life of a butterfly... 
et 

During the dive I was assigned the 
tasks of logging Mike Cameron’s 
shots and checking his focus on the 
hi-definition video monitor inside the 
cabin. He was at the window operat- 
ing the camera and could not see the 
monitor easily. Of course, I made sure 
that I got some ‘window time’ at one 
of the MMR ’s three viewports. In many 
Tespects the camera views on the video 
Screen were better. They are mounted 
on moveable frames and their position- 
ing can be changed remotely by the 
cameraman. But what you see out- 
side the viewports is the massive scale 
of the ship’s hull and debris. This is 
difficult to appreciate looking at a 
small TV screen inside. 

Our dive spent about the first half 
of our bottom time exploring artifacts 
in the debris field including the main 
mast and one of the massive 15 inch 
gun turrets. 

Then we proceeded to the main hull 
itself. With the exception of the major 
items mentioned earlier, it was intact 
and sitting upright on the seafloor. 

Here is a sampling of things seen 

and photographed during the dive: 

* Many used brass shell casings from 

the main 15 inch guns. 

* One of the four 2,000 ton, 15 inch 
turrets that fell off the ship when it 
sank. The turret was upside down, 
partially buried. One of its gun bar 
rels was poking out of the sediment. 

¢ The ship’s hull, where we made a 
‘flyby’ with the submersible going 
down the starboard side and back 
over the top of the vessel’s 
deckhouse. 


* The three propellers with one of the 
two rudders folded over the 
centerline propeller. The other 
rudder was missing. The remainin g 
one was so badly damaged that it 
was completely useless. It was this 
damage that doomed the ship since 
it could only turn in circles and wait 
for the British Navy to finish it off ? 

* A couple of cheap, aluminum 
teapots used by crew members. 

* A lone leather boot, one of many 
seen on other 7R dives here. It was 
clear that people were once in these. 

° The giant swastika painted on the 
teak-covered main deck near the 
stern. It was here that Hitler stood 
on his visit to the shipin 1941. 

* A couple of badly decomposed 
scout planes (the ship carried four) 
inside the aft hangar. We could see 
the cockpit windscreen, camouflage 
paint and some sort of squadron 
insignia on the side of one of them. 

* Miscellaneous bits of machinery is 

scattered on the seafloor. 

¢ The “Admiral’s Bridge” and the 
ship’s massive main mast. The mast 
had apparently ripped cleanly away 
from the hull when the ship made its 
plunge to the seafloor. This massive 
assembly had speared into the 
seafloor upside down. 


8. The stern area was struck during 

a desperate aerial attack by biplane 

torpedo bombers from a Royal Navy 

aircraft carrier. One of the very few 

hits made was here in the most sensi- 
tive area of the Bismarck. It caused 
the rudder to jam and the battleship 
could not longer maintain its course 
towards France. If this had not hap- 
pened, Bismarck would have outrun 
the pursuing British ships. 
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* The hole where the Bismarck ’s huge 
funnel had been located. It too 
appeared to have been torn off in a 
single piece. 

* Many, many places ther were huge 
(up to 16 inch size) British shells from 
two battleships had penetrated the 

massive (up to 14 inches thick) hull 
of the Bismarck? 


This is not the complete ‘catalog’, 
but it gives a good overview on what 
we saw and filmed. It was a fascinat- 
ing trip. I was glad to have the Oppor- 
tunity to join the small handful of 
people (less than 40) who have been 
‘on board’ Bismarck since she sank 
61 years ago.!° 

A final note: Midway through our 
dive we landed M/R-2 on the main deck 
forward and had our lunch. Not great 
food, but the ‘ambiance’ was special. 
And it was just a year ago that I had 
lunch on board Titanic off Newfound- 
land. The feeling here was the same. 
We were not dining alone; there was 
the presence of many lost souls of 
long ago... 


9.The British used both ‘point deto- 
nating’ (PD) and armor piercing 
(AP) fuses on their heavy gun shells. 
PD shells would detonate on impact 
and were used to clear off the outside 
of the superstructure and other 
unarmored areas. The AP shells 
would penetrate the Bismarck’s thick 
armor (up to 14 inches maximum) 
leaving a small entry hole. Once 
inside the shell would detonate 
creating massive internal damage. 
Cameron's ROV’s that flew inside the 
hull were able to show many areas of 
complete destruction as a result of 
these shells. 
10. Bismarck carried about 2,200 
Officers and crew. Average age was 
21. Only 115 survived the sinking and 
27 are still alive. Two of them were 


on the 2001 DOE expedition. 
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KING NEPTUNE 
TAKES 
JOE THOMPSON 


By 
Edward C. Cargile 
and 
Dr. Andreas B. Rechnitzer 


One of the greats in diving and 
ocean technology recently left us. Joe 
Thompson had a long career in div- 
ing, underwater photography and cin- 
ematography, and deep submersibles 
spanning more than 40 years. He was 
considered an outstanding under- 
water still photographer and cinema- 
tographer. 


Joseph A. Thompson was born in 
1930 and raised in the Philadelphia area 
of Pennsylvania. 

Thompson began diving while in 
the U.S. Air Force. In 1956 he became 
a diving instructor and was heavily 
involved in spearfishing in the dive 
club Abington Submariners, in 
Abington, Pennsylvania. During his 
early diving years, he braved the 
very cold waters of f Pennsylvania in 
Long Johns. 

In 1955, Thompson repeatedly dove 
175 feet under ice in a Northern Penn- 
sylvania lake to make the first ice- 
diving procedure film for Fenjohn Un- 
derwater Photo Company. 

Fenjohn was headed by Fennimore 
Johnson, one of the pioneers of un- 
derwater photography and equipment 
design, going back to the early 1930s. 
During World War II, Fennimore 
Johnson was a Lt.Cdr. in the U.S. Navy. 
After the war, he worked with Cdr. 
Doug Fane in documenting with un- 
derwater still photography and cinema 


skills, recording coverage of many of 
the early UDT operations. So produc- 
ing a film for Fenjohn was an honor 
for Thompson. This attested to the 
quality of Thompson’s filming work. 


In 1960 he shot and edited his first 


film, Northeast Atlantic Marine Life. 
He produced the first Westinghouse 
funded underwater film, which fea- 
tured the Cousteau Diving Saucer 
(also known as Denise, named after 
the wife of the Chief Engineer on the 
Diving Saucer project). The film won 
the Gold Medal Award at the Interna- 
tional Underwater Film Festival in 
Santa Monica, CA. 


Thompson was hired by the 


Westinghouse Undersea Division in 


1964. He did considerable diving and 


underwater photography for the 
company. Westinghouse had a con- 
sulting agreement with Jacques Cous- 
teau. Through this relationship, 


Thompson was trained and certified 
as Pilot of the Diving Saucer. The 
Cousteau team had a strong influence 
on the design of the two 


Westinghouse deep submersibles, 
Deepstar 4000 and Deepstar 2000. 


Deepstar 4000 


Thompson became Pilot of both the 
Deepstar 4000 and Deepstar 2000. 
His diving and submersible activities 
continued in the Gulf of Mexico, off 
the west coast of Mexico and South- 
ern California. 

He moved with his young family to 
San Diego, California, when 
Westinghouse transferred the two 
deep submersibles to this center of 
ocean research and military activities 

at sea. 
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Another Pilot on the Deepstar Maintenance on the advanced sub- habitats and stranded military 


4000 was Ron Church. Because 
Thompson and Church were both very 
experienced divers and underwa- 


ter Photographers, they 


. 
Ron Church 


doing underwater 
mersible, when the other was on the 
inside as Pilot. They also joined forces 
in filming from inside the deep sub- 
mersible during dives down to 4,000 
feet. Much of their still and cinema 
camera equipment had to be modified 


to operate in the confined spaces of 


Deepstar 4000 and Deepstar 2000. 

In 1967 Thompson was hired by 
Rockwell International to become 
Pilot of the company’s new deep sub- 
mersible, Beaver IV. 

In early 1966 Ed Cargile had been 
selected as the first Beaver IV Pilot. 
He was away from Rockwell Interna- 
tional on assignment with the U.S. 
Navy SEAL Team when Thompson 
was hired. Thompson brought con- 
siderable practical experience in deep 
submersibles and was named Chief 

Pilot. Combining Thompson’s sub- 
mersible experience with Cargile’s en- 
gineering, project management and 
diving experience made a powerful 


Bonen and Cargile 
in front of Beaver IV 


The Crew Chief on Beaver IV was 
Ed Krueger, responsible for all the 
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photo- 
graphy from outside the deep sub- 


mersible. He was also trained as the 
third Pilot on the deep submersible. 
When Cargile was the Lockout Diver 


rotated or Transfer Engineer on Beaver IV, 


Thompson and Krueger were the 
Pilots. 

Before Beaver IV was completed, 
Thompson, Cargile and Krueger were 
involved in another undersea project. 
Rockwell designed and built a large 
Swimmer Delivery Vehicle called the 
“Swimmer Sled.” The SDV was de- 
signed for the U.S. Navy UDT and 
SEAL Teams, and scientific research. 
Thompson was Test Diver on the SDV. 
Cargile was Project Engineer and Chief 
Test Diver. And Krueger was Crew 
Chief. 

They also made a four-month trip 
with the Rockwell SDV to the east 
coast of the U.S. for operations with 
the U.S. Navy UDT and SEAL Teams, 
NOAA, Duke University, Woods Hole 
Oceanographic Institution and other 
groups. 

Progress on the innovative Beaver 
IV was slower than anticipated. The 
tear-shaped Beaver IV had a 2,000-foot 
diving capability, with a separate diver 
lockout compartment in the aft end that 
allow divers to lockout down to 1,000 
feet. 


Cargile and Thompson 
locked out of Beaver IV, 
while Ralph White films 


The mixed-gas supply for the two 
Lockout Divers was rather complicated 
and added to the sophistication of the 
diver lockout deep submersible. 

In addition to lockout out divers, 
Beaver IV could also mate with 
underwater structures, such as 
special mating capsules, undersea 


submarines, 

Rockwell International and Mobil 
Oil had a joint-venture Partnership 
where the Beaver IV would mate 
with an ocean floor oi] completion sys- 
tem designed and built by Mobil Oil 
to depths of 2,000 fi 


a 
Artist drawing of Beaver IV 
locking out divers near 
a habitat and seafloor oil 
completion system 


Then an engineer would transfer 
from Beaver IV into the Mobil Oil Sub- 
sea Completion System to conduct 
tests and perform maintenance rou- 
tines. 

During these operations, 
Thompson and Krueger were the sub- 
mersible Pilots, and Cargile was the 
Transfer Engineer that went down into 
the Mobil System. 

In 1969, one of the most memorable 
events in ocean technology was 
orchestrated by Jacques Cousteau. 
He brought together the first and only 
assemblage of seven deep sub- 
mersibles at one time, at one location. 
The Rockwell marine facility at 
Catalina Island was the host facility. 
The Catalina Hyperbaric Chamber 
now occupies the facility. 

This deep submersible jamboree in- 
cluded Beaver IV (Rockwell Interna- 
tional), Deepstar 4000 (Westing- 
house), Deep Quest (Lockheed), Star 
II (General Dynamics), DOWB (Gen- 
eral Motors), Nekton (General 
Oceanographics) and Sea Flea (Cous- 
teau). 

In addition to the diving opera- 
tions during the day, the main benefit 
was the bull sessions at night between 
all of the Pilots and submersible crews. 

In addition to the Beaver IV team, 
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other notables that were a part of this 
project included Albert Falco, Andre 
Laban, Philippe Cousteau, Ron 
Church, Larry Shumaker, Lou Fead 


and others. 


Philippe Cousteau led the Coust- 
eau film team in the gathering of. deep 
submersibles, including a diver lock- 
out from Beaver IV. This unique con- 
gregation of submersibles was the 
subject of one of the episodes in The 
Underwater World of. Jacques Coust- 


eau (“Man And Machines”). 


Supporting the SDV, Beaver IV and 
all other Rockwell ocean technology 
Programs was a gifted group of un- 
derwater photographers. This in- 
cluded Don Crowell (still photo- 
graphy), Bob Dingman (cinema- 
tography) and Ralph White (cinema- 


tography). 


They documented everything dur- 
ing both surface and underwater 
Their interface with 
Thompson resulted in a lot of Tespect 
for his capabilities as a submersible 
pilot, underwater photographer and as 


operations. 


a natural leader. 

Thompson and Cargile worked 
for a well-known early diving pioneer 
at Rockwell International, Dr. Andreas 
B. Rechnitzer. 


After earning his Ph.D. from 
Scripps Institution of Oceanography, 
Dr. Rechnitzer was Scientist-in-Charge 
and Program Manager of the bathy- 
Staph Trieste during the time leading 

up to and including the world’s deep- 
est dive to 35,800 feet on January 23, 
1960. 

He joined Rockwell International 
and was one of the key founders of 
the Ocean Systems Operations Divi- 
sion. Dr. Rechnitzer was Director of 
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Ocean Sciences and the guiding force 
behind all of the ocean projects at 
Rockwell. He also provided strong 
mentorship to both Thompson and 
Cargile. 

Beaver IV was launched in Septem- 
ber 1968. The deep submersible com- 
pleted many scientific, commercial and 
military missions. 

When Rockwell International 
decided to close the Ocean Systems 
Operations Division in the early 1970s, 
the entire ocean technology team put 
out feelers for other jobs. 

Cousteau hired Thompson as an 
underwater and topside photographer 
for 15 television specials. Thompson 
followed another American in his ser- 
vices with Cousteau, Ron Church. 

Throughout the 14 years that 
Thompson worked with Cousteau, he 

did most of his filming from the 
famous research ship, Calypso. 

In addition to these remarkable 
films, Thompson produced six major 
ocean related films under contract to 
commercial companies. He was the 
cameraman and director of photogra- 
phy for the John Denver TV Variety 
Special, Man From Atlantis, In Search 
Of, ABC 20/20, several PBS Nova Spe- 
cials, and others. He also filmed a Sea 
World penguin research expedition to 
Cape Horn on the tip of South America 
for a documentary film. 

For many years Thompson headed 
his own film and video production 
company, Seavision Productions, in 
San Diego, California. He produced 
several film productions for the Na- 
tional Geographic Society, Public Tele- 
vision, The Discovery Channel and 
other television specials. 

Thompson also did considerable 
contract filming for several prominent 
organizations and companies. He shot 
some excellent footage of penguin 
eggs at Sea World of San Diego. 
Thompson also provided underwater 
film he shot for a television network 
special that Ron and Valerie 
Taylorfrom Australia produced. 

In 1980, Thompson filmed and pro- 
duced Gossamer Albatross: Flight of 
Imagination. This one-hour film was 


a CBS special and won two Emmys for 
editing and production. 

Thompson won Regional Emmys 
for a film on DuPont’s sun-powered 
aircraft Solar Challenger. In 1984 he 
was selected by DuPont to produce a 
film for the opening of the chemical 
company’s $85 million Life Sciences 
Building in Wilmington, Delaware. 

In 1990 he moved back to Penn- 

sylvania. 

His still photos were published in 
National Geographic, Life, News- 
week, Jacques Cousteau’s Undersea 
Encyclopedia, Skin Diver, U.S. Naval 
Institute Proceedings, Pacific Discoy- 
ery and numerous other magazines 
and books. 

Thompson was an active member 
of several professional organizations: 
the Underwater Photographic Society, 
the Deep Submersible Pilots Associa- 
tion, the Explorers Club, the Marine 
Technology Society, the Royal Geo- 
graphical Society of London (Life 
Member) and others. Thompson was 
included in Who s Who In America. He 
was Master of Ceremonies for the 
Marine Technology Society Film 
Festivals in 1986 and 1987. 

Joe Thompson received many 
awards and honors during his long dis- 
tinguished career: The Skin Diver of 
the Year from the Middle Atlantic Un- 
derwater Council; The Emile Gagnan 
“Outstanding Skin Diver” trophy; six 
Regional Emmy Awards and two 
National Emmy Awards for his filming, 
editing and production work; Grand 
Award at the New York International 
Film & Television Festival: Silver 
Screen Award from the U.S. Industrial 
Film Festival; and many others. 

Unfortunately, Joe Thompson 
passed away on December 30, 2002, 
from heart failure. He was 73 years old 
and living in Columbus, Pennsylvania 
at the time of his death. 

Many of us will miss Joe. But some- 
where in the deep oceans, he is 
now making King Neptune laugh and 
feel good. 
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The Komsomolets 
Disaster 
By 
Edward C. Cargile 


In 1990, the Russian nuclear attack 
submarine Komsomolets sank in the 
Norwegian Sea. The Soviet subma- 
rine carried a crew of 69. 

Because of the nuclear reactors and 
the possibility of nuclear weapons, the 

Komsomolets sinking caused consid- 
erable concern throughout the world. 


PRIDE OF SOVIET SUBS 


The Komsomolets was launched in 
May 1983 in Severodvinsk, This was 
a closed Soviet city on the Barents 
Sea, with the world’s largest shipyard. 


She was 400 feet long, 37 feet high 
and 27 feet in beam, with a submerged 
displacement of 8,000 tons. 


Komsomolets had two water- 

cooled nuclear reactors. 
The inner pressure hull was 
titanium, which is light and strong. 

The Komsomolets was the world’s 
deepest diving military submarine, 
with operating capabilities below 3,000 
feet. 

She was normally manned by 70 
men. The Komsomolets was equipped 
with a mix of torpedoes and cruise mis- 
siles with both conventional and 
nuclear warheads. 

NATO classified the Komsomolets 
as a Mike type of Russian submarine. 
It was felt that she was the first of a 
class of large attack submarines. 
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Russian cruise missile. 


The Komsomolets became opeta- 
tional in late 1984. However, no other 
Mike submarine was built. 

In May 1989, the Komsomolets was 
described as an antisubmarine unit. 

The Komsomolets was part of the 
Soviet Northern Fleet. 

On April 7, 1989, the Komsomolets 
was cruising at 1,250 feet below the 
surface of the Norwegian Sea. She was 
about 100 miles southwest of Bjornoya 
(Bear Island) and 200 miles to the north 
of the Norwegian mainland. 
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By this date, the Komsomolets had 
been on patrol for 39 days. 

In the seventh compartment, was a 
high-pressure air line connecting to 
main ballast tanks that allowed the sub- 
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marine to control her depth. 


THESINKING 


Just after 1100 hours, a seal on the 
high-pressure air line burst. 

This caused a spray of oil to hit a 
hot surface. A flash fire began in the 
high-pressure oxygen-rich air. 

The fire quickly spread to other 
compartments, arcing through closed 
hatches. 


Fearing a reactor meltdown, the 
reactor officer shut down the 
submarine’s main source of power. 

A series of other failures com- 
pounded the situation. 

Captain First Rany Yevgeniy Vanin 
ordered the main ballast tanks blown. 
The Captain then ordered an encoded 
SOS sent to his headquarters. 

On the surface, the submarine was 
still in grave danger. By 1121 hours, 
the fire spread through cableways to 
all aft compartments. The temperature 
reached 2,000 degrees F. 

All hands not directly involved in 
fighting the fire were ordered onto the 
sub deck. 

By noon the fire reached forward 
compartments. d 

Because the fire situation was so 
grave, at 1219 hours Capt. Vanin aban- 
doned security protocol and sent a 
message in clear language, giving the 
submarine’s name, location and dire 
circumstances. 
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At 1440 hours a rescue aircraft from 
the Red Banner Northern Fleet spot- 
ted Komsomolets dead in the water. 

At 1700 hours two life rafts were 
inflated on the bow and the aircraft 
dropped a rescue pod. At 1708 hours 
Komsomolets began to sink stern first. 

Shortly after 1800 hours, a fishing 

boat arrived and picked up 30 crew- 
men. Of the 69 crewmen, 41 died. 


SINKING LOCATION 


The Russian research ship Aka- 
demik Mstislav Keldysh found the 
sunken Komsomolets over 5,000 feet 
below the Norwegian Sea. 

The Keldysh used her two manned 
deep submersibles (7R J and MIR 2) 
to do the final location and survey of 
the sunken sub. 


The Keldysh is the world’s largest 
oceanographic research ship. She is 
112 meters in length, over 5,000 tons 
displacement, has 18 laboratories and 
space for additional special-purpose 
tooms, A crew of 50 supports the ef- 
forts of over 80 scientists and techni- 
cians. 

The Keldysh carries two advanced 
manned deep submersibles, the MR 
Zand MIR 2. 


MGR submersible 
(Photo by Ralph White) 
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MIR SUBMERSIBLES 


The MIR / and MIR 2 submersibles 
are among the most advanced in the 
world. 

The MIR submersibles were de- 
signed by engineers at the Russia 
Academy of Sciences and built in Fin- 
landin 1987. _ 


Launching of a MIR submersible 
(Photo by Ralph White) 


The large submersibles are built 
around a 6.5-foot-diameter sphere that 
can withstand pressure of 30,000 psi. 
The MIRs carry three persons: one 
pilot and two passengers. 

The MIR submersibles usually 
operate in pairs for possible rescue. 

A crane mounted on the side of the 
mother ship, the Keldysh, lowers the 
submersibles from their tandem sur- 
face berths. 

They usually descend at 80 feet a 
minute or about one hour to drop one 
mile. Operation is up to five knots, 
Life support is for about 20 hours for 
all three crewmen. 

Normal equipment includes three 
lights that can record visual images 
for both still photo and video cameras. 
Additional special lights have been 
added for specific projects. 

The deep vehicles also carry sev- 
etal types of sensors and recording 
systems, navigation equipment, com- 
munications equipment, and. other 
electronic equipment, 

They have also been outfitted with 
ROVs that are sent out from each sub- 
mersible to probe into tight areas and 
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record remarkable video, Control and 
video recording is done aboard the 
submersibles. 

For the Komsomolets mission, the 
MIR submersibles were equipped with 
dosimeters and special absorbing pads 
for radiomuclide measurements. 

The MMR submersibles did prelimi- 
nary surveys of the sunken sub- 
marine, obtained still photos and 
video images, and took some basic 
radiation readings. No serious radia- 
tion was detected. 

The Soviet Navy, the NATO mari- 
time and intelligence community, and 
environmentalists were all very con- 
cerned about the sinking. 

This sinking was particularly alarm- 
ing for Norway. 

The Komsomolets was equipped 
with two nuclear reactors and at least 
two torpedoes with nuclear warheads 
containing plutonium. Plutonium is 
one of the most toxic substances 
known to man. 


1991 SURVEY 


The Keldysh returned to the sink- 
ing site in August 1991. Several in- 
struments and methods were used to 
obtain measurements: towed sonar 
artays, probes, trawls, and core- 
samplers. 

The most detailed measurements 
were obtained by MIR J and MIR 2. 

Remote television was able to look 
inside the sub hull in some places. It 
appeared as if there had been an 
explosion in the bow section. This 
caused concern because, the nuclear 
torpedoes in this section of the sub. 
The lethal poisonous plutonium of 
these nuclear torpedoes was the main 
worry, , 

Experts preliminarily concluded 
that this explosion was from gas fumes 
in Compartment 1, and not from high 
explosives in the torpedoes. 


Deep Submersible Pilots Association, 3347 Mohican Ave., 
€r, ecargile@coxnet. © Copyright 2004 by the Deep 


Deep Submersible Pilots 


Association Newsletter 


SsngEnEnnNinmmaainimmmmmmiec 


The reactor was venting somewhat. 
The torpedo tube doors were open, 
but the torpedoes appeared intact, 

Radiation leakage was minimal, but 
corrosion might cause future 
increases. 

Raising the submarine would be 
difficult. 

It was decided that the entire sub- 
marine might be hermetically sealed in 
concrete on the bottom. 

The result of the 1991 Survey was 
that further surveys were absolutely 
necessary. 


1992 SURVEY 


During April 1992, the Russian gov- 
ernment approved another expedition 
to clarify and further delineate the dam- 
age to Komsomolets. 

But Keldysh was not available dur- 
ing July and August, the best weather 
months. So a shorter expedition was 
scheduled for May. 

Of the 286 people that took part, 
one person was Norwegian and 56 
Russian scientists were involved. 

In addition to the equipment used 
the year before, they added deep- 
water remote video systems. 

During the survey, the MIR sub- 
mersibles made dives with more than 
75 hours of bottom time. 

The Komsomolets rescue chamber 
was located about one-half mile from 
the main submarine hull. They checked 
out the bow of the submarine. 

Extensive samples of water, bottom 
sediments and organisms were taken. 
However, poor weather limited the time 
available for collection. 

Damage was more extensive than 
noted in the first survey. The inner 
pressure hull of the sub bow was 
checked out. Cracks were observed 
that ran lengthwise on the sub. 

Torpedoes were found in the bow, 
with their nuclear warheads attached. 
Tests revealed no radiation in excess 
of established drinking water stan- 

dards. 
It was determined that the loss of 
hull integrity prevented raising the 
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Komsomolets. The scientific team 
recommended that the submarine 
should be monitored periodically for 
leaks. 

They further recommended that the 
hull should be sealed or the torpedo 
compartment cut off, raiséd and 
buried. 

The cofisensus was that more 
expeditions were recommended. 


1993 SURVEY 


During August 1993 the Keldysh 
and her two MIR submersibles again 
investigated the Komsomolets sinking 
site. 

This survey revealed that waters 
around the sub were not mixing verti- 
cally. This meant that the sea life in 
the area was not being rapidly con- 
taminated. 

Radioactive cesium 137 from the 
corroding reactors was discovered. 
However contamination from the sub’s 
reactors remained slight. 

A 20-foot wide hole was found in 
the forward torpedo compartment of 
the Komsomolets. 

The Russian Special Committee for 
the Conduct of Underwater Work 
found that radioactive seepage was 
insignificant in 1993. 

But because the deterioration of the 
torpedoes could cause problems in the 
future, it was recommended to seal the 
bow of the Komsomolets with a spe- 
cial compound. 

A Reuters wire release from Mos- 
cow on 12 July 1994 stated, “Russia 
said yesterday it had sealed a sunken 
nuclear submatine off Norway to pre- 
vent tadioactive leaks. The 
Komsomolets is now embedded in mud 
in international waters.” 


DSPA CONTACT 


To help our contact effort for DSPA 
Activities and Information, please 
send your complete email addtess so 
it can be added to your other contact 


information. We are setting up an 
email list. 

Send your email address to Ed 
Cargile at ecargile@cox.net. 

To insure that we have all your 
other contact information correct, send 
your street address, phone and fax 
numbers also. 

This information will be used only 
for DSPA contact and will not be 
revealed to anyone else. 
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Oldest Biack Sea 
Shipwreck Found 


(Dr. Andreas B, Rechnitzer and 
Ralph White both sent the 
following article.) 


“It’s the oldest shipwreck ever 
found in the Black Sea, with relics from 
between the third and fifth centuries 
B.C., containing clues to the diet of 
ancient Greeks, 

“Explorer Dr. Robert Ballard (best 
known for finding the remains of the 
Titanic) announced the discovery this 
week in the United States. 

“A team headed by Ballard, work- 
ing with the Bulgarian government, 
discovered the wreck in August (2003). 

“This discovery provides histori- 
ans with the first look at an actual 
wreck from a key eta of trade in the 
Black Sea known previously only 
through written records,’ said Ballard, 
president of the Institute of Explora- 
tion at Mystic Aquarium in Connecti- 
cut and a National Geographic 
Explorer-in-Residence. 

“The wooden ship itself was gone, 
haying rotted away through the mil- 
lennia. But its scattered contents re- 
mained on the sea floor in testament 
to the ship’s sinking. 

“Dwight Coleman, Chief Scientist 
on the expedition, said three Bulgar- 
ian team members in a submarine spot- 
ted the wreck on August 1, the final 
day of the expedition. 

“The Bulgarian government sup- 

plied the submarine that located and 
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retrieved some of the artifacts. 

“The Bulgarians reported up to the 
ship’s control room that they were see- 
ing amphora (large containers used to 
store wine and olive oil) down there, 
and when I heard the translation, I got 
really excited,’ Coleman said. ‘I knew 
they’d be ancient.’ 

“By analyzing the contents of one 
of the amphoras, scientists were able 
to pin down the approximate time frame 
in which the vessel sank, 

“The clue came in the surprise find 
of bones of freshwater catfish in one 
of the containers. 

“Researchers said the bones were 
butchered and indicate the fish had 
been filleted like modern fish steaks 
and preserved in salt. 

“They believe this was not a deli- 
cacy but a common, well-preserved 
food that may have fed the Greek army 
and the general population. 

“Archaeologist Fred Hiebert of the 

University of Pennsylvania analyzed 
one of the amphora and said he 
thought the ship was headed for the 
Mediterranean, where dried fish steaks 
-- called tarichos in ancient Greece -- 
were a common food for the masses. 

“The amphora’s design is charac- 
teristic of artwork found in Sinop, Tur- 
key, he said. 

“Hiebert said he believes the ship 
may have started its voyage in Tur- 
key and stocked up on fish in Crimea, 
southern Ukraine, as it headed north. 

“His theory is that the ship was on 
its way to Greece when it sank off the 
Bulgarian coast. 

“The Black Sea was a vibrant 
crossroads of trade that was cut off 
from the world at the end of the Otto- 
man period, early last century,’ Hiebert 
said. 

“Ballard, who has been studying 
the Black Sea since 1997, previously 
found evidence of setilements off Tur- 
key in shallow areas that were once 
above sea level” 


(Copyright 2003 CNN. Associated 
Press contributed to this report,) 
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Call For 
More Deep-Diving 
U.S. Submersibles 


By 
Edward C. Cargile 


The National Research Council 
(NRC) called for a dramatic increase in 
the number of manned deep sub- 
mersibles. 


Deepstar 4000 


The NRC stated that manned deep 
submersibles have helped advance 
deep-ocean science. 

The NRC report also noted that 
many scholars in this field have openly 
observed that the number and capa- 
bilities of the manned deep sub- 
mersibles are sorely inadequate. They 
feel that the number of manned deep 
submersibles do not meet current 
scientific demands. 

The NRC observed that some 
scientists feel that the relative valne 
of both manned and unmanned 
vehicles is in dispute. 

The NRC report is titled, “Future 
Needs In Deep Submergence Science: 
Occupied And Unoccupied Vehicles 
In Ocean Research.” 

Several examples of past and cur- 
rent submersibles are given in the 
report. Over the years, Alvin has been 
modified several times. Alvin can take 
a pilot and two scientists to depths of 
4,500 meters, It was noted that Alvin 
was launched in 1964. 

The report calls for new and more 
capable manned vehicles that can 
Provide the ocean scientists improved 
visibility and achieve neutral buoyancy 
at various depths, 


Scientists state this is important to 
pause to study life forms that exist 
between the surface and the seafloor. 

The report also states that a 
detailed engineering study is also 
needed to assess the costs and tech- 
nical risks of extended submersible 
diving ranges beyond 6,500 meters. 

Presently, there are only five 
manned deep submersibles in the 
world that can descend to 4,500 meters: 
Nautile (France), Shinkai 6500 (Ja- 
pan), MIR I and MIR 2 (Russia), and 
Alvin(US.). 


Mermaid II 


The NRC feels a new manned deep 
submersible can be built by 2006. 
However, the report Says that because 
of the high demand for deep research 
Vehicles that can go deeper than 1,500 
Meters, a new, more capable unmanned 
submersible (ROV) should be built by 
2004 or 2005, 

The National Science Foundation 
(NSF) Division of Ocean Science has 
a budget of $25 million to upgrade the 
nation’s fleet of deep-diving research 
submersibles, 

The NSF report follows the NRC 
report issued in November 2003 that 
called for the construction of a num- 
ber of new manned and unmanned 
deep-sea submersibles as part ofa pro- 
posal for a large-scale ocean explora- 
tion program. 

The NRC report is available from 
the National Academies Press, +1 
(202) 334-3313 or on the Internet at 

-WWww.nap.edu/. 
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Underwater Swimmer 
School Reunion 


By 
Edward C. Cargile 


The Fraternal Order of Underwater 
Swimmer School Reunion will be held 


in San Diego, CA, on May 7-9, 2004. 


The Reunion is open to all that were union will be heldin 
on staff, students, associates and 


The following isthe schedule of 


events: 
May 7th: 

1200 hrs -- Cookout and tour of 
Consolidated Divers Unit, 32nd 
Street, Naval Base, San Diego 

1800-2200 hrs -- Icebreaker, Club 
Coronado, Amphibions Base, 
Coronado 

May 8th: 

0900 hrs — Continental Breakfast 
and Business Meeting 

1300 hrs -- Presentation and 

weapons display, Special Warfare 
Group 3, followed by tour of 

MK ‘5 SEAL Support Boat at Spec 

Boat Unit 12 

1800-2200 hrs -- Banquet at Club 
Coronado, Amphibious Base, 
keynote speaker (if operational 
commitments allow) 

When: May 7-9, 2004 

Where: San Diego, CA 

How Much: 
Registration: 

Memibets -- $80 (includes Cookout 
Lunch, Icebreaker, Continental 
Breakfast, Banquet, Dues for 
2004-2006 and Logo Lapel Pin) 

Wife/Guest -- $55 (includes 

Cookout Lunch, Icebreaker, 

Continental Breakfast, Banquet 

and Logo Lapel Pin) 

Contact: Don Stone, 1440 S. W. 5th 
Ave., Boca Raton, FL 33432, (561) 
391-6727, stonefish7@cs.com. 
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Sealab/ 
Man-In-The-Sea 
Reunion 


By 
Edward C. Cargile 


The Sealab/Man-In-The-Sea Re- 
San Diego May 9- 
11, 2004, at the Holiday Inn Bayside. 
All individuals involved with the 
Sealab Program and members of the 
deep submergence community are 
invited. 
Scheduled activities include: 
May 9th: 
1000-1200 hrs ~ Breakfast poolside 
1000+ hrs -- Registration in the 
Hospitality Suite (Sth floor) 
1730 hrs -- No-Host cocktails in 
the California Room 
1830 hrs -- Dinner and guest 
speaker in the California Room 
2100 hrs -- Hospitality Suite 
open 
May 10th: 
1000 hrs -- Golf Scramble at 
Admiral Bakers Golf Course 
1000 hrs -- U.S.S. Midway tour 
1000 hrs -- Sea World, San Diego 
Zoo, Legoland and Green Derby 
tours 
1730 hrs -- No Host cocktails in the 
California Room 
1830 hrs -- Dinner 
1945 hrs -- Guest Speaker is Andres 
Pruna, Cuban Underwater 
Demolition Team, Brigade 2506, 
speaking on “The Bay of Pigs” 
2030 hrs -- Announcements and 
Raffle 
2100 hrs -- Hospitality Suite open 
May 11th: : 
0730-1200 hrs -- Hospitality Suite 
open. 


The Holiday Inn Bayside is provid- 
ing gathering rooms, meals and lodg- 
ing. Contact the Holiday Inn Bayside 
at (800) 662-8899. Ask for“Reunion 
2004.” 

Registration for the Reunion is $40, 
which includes: 

* Anexquisite designer tote bag with 
the Sealab logo and full of free gifts, 
a name tag and other goodies. 

* Complimentary coffee, beer, wine, 
soft drinks and snacks in the 
Reunion Hospitality Suite on 
the 5th floor throughout the 
Reunion. 

* A roster of all attendees. 

* Other useful complimentary hand- 
outs. 

A raffle will be held of coveted 
items, including an original Walter 
Mazzone Stained Glass Theme, and 
items donated by attendees, vendors 
and manufacturers. You are invited 
to bring any cherished item to donate 
for the raffle. - 


When: May 9-11, 2004 
Where: Holiday Inn Bayside (across 
from the U.S. Navy ASW School 
on Point Loma, San Diego, CA 
How Much: 
Registration -- $40 each 
Poolside Breakfast -- $13 each 
Dinner with speaker -- $32 each 
Golf Scramble (Admiral Baker) -- 
$27 each 
Dinner Banquet -- $32 each 
Note: Pay at the door, please add 
$5 to each event. 
Contact: 
Bob Bornholdt 
1012 Calle Mesita 
Bonita, CA91902 
Phone: (619) 267-7503 
Fax: (619) 267-7504 
Email: bornhit@aol.com 
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Trieste IT 
Reunion 


By 
Edward C. Cargile 


A special reunion will be held for 
crew members and friends of the bathy- 
scaph Trieste I] (DSV-1). The Trieste 
iJ Reunion will be held September 
9-11, 2004 in Silverdale, Washing- 


ton. 


Trieste II 
Some of the planned events in- 
clude: 


* Poolside patio BBQ on Thursday 
evening, as an arrival get-together. 

* Tour of the Naval Undersea 

Museum in Keyport, WA on 
Friday morning. 

* Boat cruise, with dinner and show, 
at the Tillicum Village Cultural 
Center on Friday evening. 

¢ Tour of the Naval Submarine Base 
and a Trident submarine at the 
Bangor Naval Base on Saturday 

morning. 

¢ ADeep Submergence Pilots Round 

Table Discussion at the Naval 

Undersea Museum on Saturday 

afternoon. 

* Gala Banquet, with Dr. Don Walsh 
(Capt. USN Ret.) as Keynote 
Speaker, on Saturday Evening. 

* Get-a-way Breakfast on Sunday 

morning. 

* Hospitality Suite throughout the 
Reunion, 

Don Walsh brings a tremendous 
track record with him to be the Key- 
note Speaker. After graduating from 
the Naval Academy, he was a Subma- 
rine Officer and served on the staff of 
Submarine Development Group 1. 

He was the Officer-In-Charge and 


Pilot during 1959-1962. In January 
1960, Don Walsh and Jacques Piccard 
descended in Trieste to 35,800 feet. 
This was the deepest manned dive in 
history, still a record. 

Walsh earned a M.S. Degree and a 
Ph.D. from Texas A&M University. He 
also earned a M.A. Degree from San 
Diego State University. 

He served on several submarines, 
including being Commanding Officer. 

After 27 years in the U.S. Navy, 
Walsh retired with the rank of Captain. 

He was Dean and Professor at the 
University of Southern California from 
1975-1983. He was tenured as a full 
Professor of Ocean Engineering and 
Dean of Marine Programs at USC. 

Dr. Walsh has been President of 
International Maritime, Inc. from 1976- 
present. 

He was President of Parker Diving 
Service, Inc., 1984-1994. Dr. Walsh was 
part-owner of Soyuz Marine Service, 
1989-1994. 

Dr, Walsh has been on 24 expedi- 
tions in the Arctic and over 20 expedi- 
tions to the Antarctic, In 1997, he went 
to the North Pole aboard a Russian 
nuclear icebreaker. 


A package price has been arranged 
with the hotel. 

Special arrangements have been 
made for 3-night accommodations with 
water-view rooms and balconies at the 
Silverdale Red Lion Inn. 

The Registration Fee includes bus 
trips to functions, the hospitality suite, 
and all taxes, room rental fees, gratu- 
ities and room set-up fees. The Regis- 
tration Fee is $25, which is non-refund- 

able. This registration fee must be sent 
to Stan Reinhold. 
A total of 95 rooms have been 
blocked for the Reunion. 

There is no option to_pick and 

choose events. 

However, if you live in the 

Bremerton or Silverdale area and 
would like to just partake in the “Event 
Functions” and not the hotel sleep- 
ing accomodations, a maximum of six 
people are allowed to pay $180 for 


the hotel facilities used for the 
Reunion. This price includes all the 
above, except the 3-night stay event 
package and registration fee. Please 
make your non-stay reservations 
early, as there are only six (6) spaces 
available for this arrangement. 

For the “Event Functions Pack- 
age,” a $50 (non-refundable) deposit 
and credit card number are required, 
no later than one month prior to the 
Reunion. Each guest must make their 
own reservations by calling the In- 
House reservation number at 1-800- 
544-9799. If the “Event Functions 
Package” is requested by an attendee, 
it should be coordinated through the 
Catering Office only. 

Cut off date to make reservations at 
the hotel is August 2, 2004. 

There are other hotels, motels and 
bed-and-breakfast in the Silverdale/ 
Poulsbo/Bremerton area. BUT people 
who don’t stay at the Red Lion Inn 
will not be able to attend the BBQ, 
Banquet, Tillicum Village or Get-a-way 
Breakfast. 

Contact Stan Reinhold for a list of 
other lodging arrangements. 

Contact Stan Reinhold to obtain a 
Reunion Questionnaire. When you 
mail the Questionnaire back, please 
provide your Social Security Number. 
This is required for Base Security, 
PRIOR to gaining access for the Base 
and Submarine tour. 

When: September 9-11, 2004 
Where: Silverdale on the Bay, Red 

Lion Hotel, 3073 NW Bucklin Hill 

Road, Silverdale, WA 98383. 

Phone: (360) 307-7632, 

How Much: Registration -- $25. 

Rooms —- Single (1 per room), $460 

for three nights. -- Double Occu 

pancy (2 per room), $350 for three 
nights. 
Questions and Contact: 

Stan Reinhold 

6318 No. 97th Avenue 

Peoria, AZ85345 (623) 536-6547 

Email: sreinhold@cox net 

Website for Reunion information 

and Questionnaire: 
http://pweb.netcom.com/~siplaw/ 


WINTER 2004 


Deep Subm 


ersible Pilots Association Newsletter 


i —————EE—ee 


Passes On 


William Ward Walker died on 
November 29, 2003 at the age of 74 at 
the VA Hospital in Palo Alto, CA. Bill 
had battled cancer for the past year. 

Bill was a graduate of Bellamine 
Academy in San Jose, CA. He received 
a Mechanical Engineering Degree from 
California Polytechnic Institute, San 
Luis Obisbo. 

Known as W3 to his friends and 
colleagues in the offshore and under- 
water commercial industry, Bill was 
considered a bit of a “Renaissance 
Man” for his many and varied activi- 
ties and interests. 

He was a welder, a diver and a 
dolphin trainer, before serving in the 
U.S. Amny as a Tank Officer. 

During a long and storied career in 
the commercial underwater industry, 
he participated in the design and fab- 
rication of numerous advanced under- 
water submersible vehicles. Bill was 

Pilot of several deep submersibles for 
a rtumber of companies. 

His innovative ideas and unique 
way of looking at underwater problems 
and enabling technologies were the 
hallmark of his professional career. 

Over a 35-year period, his company 
affiliations included: Oceanic Institute 
and Makai Ocean Range in Hawaii; 
Harbor Branch Foundation; National 
Geographic Society; International 
Hydrodynamics Company, Ltd.; Lock- 
heed Petroleum Services, Ltd.; Ame- 
tek Ocean Research and Development 
Company; and Lockheed Ocean Sys- 
tems. 

Bill was a Member of the Deep Sub- 
mersible Pilots Association (DSPA). 

Bill also had a life-long interest in 
armaments, which led to innovations 
in weapon systems for Special Forces, 
including the U.S. Navy SEALs. 

He also designed anti-terrorist de- 
vices for dealing with hi-jacked com- 
mercial aircraft. 

Throughout his life, he was an avid 
follower of the history and technolo- 
gies related to aircraft and Lighter- 
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Than-Air craft. 

In the 1990s, he was instrumental 
in the research and direction of a sal- 
vage project that led to the discovery 
of the wreckage of the U.S. Navy’s 
U.S.S Macon dirigible that crashed in 
the Pacific Ocean off Big Sur, Califor- 
mia in 1933, 

It is fitting that this man of the sea 
was cremated and his remains 
Scattered in the oceans he loved in a 
Private ceremony off the coast of Cali- 
fornia on December 13th. 

He leaves a loving family of a wife, 
son and daughter, plus an extended 
family of numerous siblings, cousins 
and close friends. 

W3 will be greatly missed and long 
remembered by family and close col- 
leagues in the underwater and marine 
industry. 


Raising The Kursk 


A great video was produced by the 
Canadian Broadcasting Network 
about salvage of the Russian Nuclear 
Attack Submarine, Kursk. 


Dr. Charlie MacVean (Capt. USN 
Ret.) shared this film at a recent DSPA 
Meeting as part of his presentation on 
the Kursk. 

DSPA Member, Steve Drogin, tells 
us that you can obtain a copy of this 
excellent video tape from The Discov- 
ery Channel at (800) 889-9950, Mon- 
day-Friday, 9 AM to 9 PM, EST, or 
through their website at 
www.customercare.discovery.com 

Name of the video is Raising The 
Kursk (Item 657239). 

Cost of the video tape is $19.95. 


U.S. Navy Takes 
Delivery of ASDS 


The U.S. Navy has accepted deliv- 
ery of the Advanced SEAL Delivery 
System (ASDS). The ASDS is now part 
of the Special Operations Command 
(USSOCOM). 

The ASDS was designed, built and 
developed by Northrop Grumman Cor- 
poration for the U.S. Navy. 

In ceremonies in Annapolis, MD, 
Capt. Joe Fallone, Program Manager 
of the Deep Submergence Systems 
Program (PMS 395) and ASDS Program 
Manager for Naval Sea Systems Com- 
mand (NAVSEA), signed the DD250, 
which is the official document that 
delivers the ASDS into the hands of 
the Navy. 

“This first-of-its-kind system pro- 
vides a new level of operational capa- 
bilities to SEAL forces in high-threat 
areas,” said Capt. Fallone. 

“The delivery of ASDS marks a 
major milestone in ensuring that our 
Naval forces have the most techno- 
logically advanced equipment for 
today’s critical missions.” 

The ASDS is a combat submersible 
intended to clandestinely carry Navy 
SEALs and their combat gear to and 
from hostile shores, enabling a num- 
ber of special operations mission. 

The ASDS was designed and 
developed by a team composed of 
Northrop Grumman’s Oceanic & 
Naval Systems business unit, 
NAVSEA, USSOCOM and Naval Spe- 
cial Warfare Command. 

Currently, ASDS is deployable from 
some modified Los Angeles-class fast 
attack submarines. 

However, the four Trident-class 
SSBN fleet ballistic missile submarines, 
once converted to SSGN cruise mis- 
sile and special forces carriers, will be 
capable of carrying ASDS, as well as 
Virginia-class attack submarines, and 
the last of the Seawolf-class, Jimmy 
Carter. 

The ASDS is a key element in the 
transformational capabilities of the 
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Book Reviews 


Dark Waters 
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Dark Waters, by Lee Vyborny and 
Don Davis is the insider’s account of 
the WR-/, the Cold Ward’s undercover 
nuclear sub. A crew member reveals 
the true story. The White House’s 
official position was that the sub was 
created to explore the diverse species 
of marine life. Only a few knew the 
truth, including the 12 men selected 

for NR-1’s first mission -- one of 
whom was Lee Vyborny. This is his 
story. The NR-/J was Admiral 
Rickover’s personal project, a 400-ton 
submarine equipped with a minia- 
ture nuclear 
reactor, designed to dive deeper than 
any other submarine. The book is 
published by New American Library 
and available in Book Stores for 
$24.95. It includes 16 pages of pho- 
tography and the cover photo is cour- 
tesy of Bob Ballard. (SBN0-451-2077- 
7) 


The Navy Times Book Of 
Submarines 


BRAYTON HARRIS 
Suis <> Saleor de Dare hy 


This book by Brayton Harris is a 
history of the submarine, presenting a 
tremendous amount of new informa- 
tion. At the same time, this book cor- 
rects many myths. It is one of the best 
history books on the subject. The 
book begins in 1580 and covers the 
early theoreticians and continues to 
the present time. Many rare photos 
are included. The author combines his 
sense of humor with intensive re- 
search. Available in book stores for 
$15.00. (SBN0-454-20777-7) 


Full-Scale Model Of 
Turtle On Display 


The famous submersible Turtle has 
been reconstructed and is on display 
at the Massachusetts College of Art. 


Joie Beky mei 


The submarine was very sophisti- 
cated for 1776. In 2003, the Midship- 
men of the U.S. Naval Academy at 
Annapolis researched the design of 
the Turtle. 

Funded by The Discovery Chan- 
nel, the Midshipmen teamed with the 
students of the Massachusetts Col- 
lege of Art to build a full-scale work- 
ing model of the Turtle. 

The model of the famous subma- 
rine was launched in January of 2004 
and tested at the large tow tank at the 
Academy’s Hydromechanics Lab. 

According to historians, David 
Bushnell’s Turtle was to be used to 
attack and sink the HMS Eagle. The 


plan was to drill a hole in the hull and 
plant an explosive. 

The mission failed because a cop- 
per sheath that was on the ship’s hull 
could not be penetrated. 

The submarine made dives by let- 
ting water into the sub and then pump- 
ing the water out. A drop weight 
served as an emergency ascent de- 
vice. 
The Turtle could only stay sub- 
merged for 30 minutes, because of the 
buildup of carbon dioxide, The model- 
building team discovered this during 
trials. Demonstrations were made in 
the Annapolis test tank. 
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Irene Fager ... 
A True Deep 
Submergence Believer 


It is with great regret to report that 
one of the solid supporters of deep 
submergence has passed away. 

Through Will Forman, we learned 
that Mrs. Irene Fager passed away 
May 27, 2003. Will just learned ofher 
passing from her daughter, Robin Irene 
Fager. 

For about 30 years Irene had writ- 
ten and published //2 Fathom. The 
monthly newsletter reported on a lot 
of submersible activities and the post- 
age covers that were carried down for 
collectors around the world. 

Irene’s 1/2 Fathom was enjoyed by 
many DSPA Members. Will Forman 
used much of the information in the 
monthly newsletter as research while 
writing his book, The History of Ameri- 
can Deep Submersible Operations. 

Robin reported “She had surgery 
and was doing well. Her death was 
unexpected.” 

“Her covers will be auctioned off 
next year (2004). Please contact me 
(or Will Forman) if you would like to 
know when and were.” 

Robin wanted it to be known by all 
how much her mother enjoyed her 
Honorary Membership in DSPA and 
that it was one of her greatest joys. 
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Dr. Andy 
Rechnitzer 
Departed 


By 
Edward C. Cargile. 


We lost one of the true 
pioneers of diving, deep 
Submergence and ocean 
sciences. Dr, Andy Rechnitzer 
Passed away on August 22, 
2005. After 36 days in the 
hospital, Andy succumbed to 
respiratory failure. He was 80 
years old. 

Bor and raised in the small 


farming community of 
Escondido, CA (near San 
Diego), he started his 
undersea exploration at a 
young age. 


He began free diving in 
1942 off La Jolla and in 
Mexico. 

While in college during 
World War fl, he was 
commissioned as an Ensign in 
the U.S. Navy in 1945. 

After the War Andy 
continued his education, 
eaming a B.S. Degree from 
Michigan State (1947), a MS. 
Degree from UCLA (1951) and 
a Doctorate from Scripps 
Institution of Oceanography 
(1954). 

While at Scripps, Andy and 
good friend Connie Limbaugh 
developed many scientific 
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diving techniques and safety 
Standards. They co-authored 
the Diving Training and Field 
Procedures Syllabus. 

Cdr. Doug Fane was 
Commanding Officer of the 
U.S. Navy Underwater 
Demolition Team (UDT) in 
Coronado. He provided his 
expertise, considerable diving 
equipment and vessels to the 
small group of scientific divers 
at Scripps. 

In 1953, the Los Angeles 
County Parks and Recreation 
Department recognized the 
growing interest in Sport 
Scuba Diving. Al Tillman and 
Bev Morgan came to Scripps 
to be trained in Scuba diving 
by Rechnitzer and Limbaugh. 

As a result, Tillman and 
Morgan began the Los Angeles 
Underwater Instructors Pro- 
gram in 1954. This was the 
first Recreational Scuba Diving 
Instructor Program in the U.S. 

A few years later, Tillman 
was instrumental in the 
formation of the National 
Association of Underwater 
Instructors (NAUI) in 1960. Dr. 


Rechnitzer was a prominent 
instructor at the first NAUI 
NAUI UICC in Houston, TX, 
during 1960. He also earned 
his NAUI Instructor Certificate, 
#57. DSPA Member Dick 
Long and other diving pioneers 
were in that first NAUI 
Instructor Class. 

After graduating from 
Scripps, in 1957 Dr. Rechnitzer 
became the Deep Submer- 
gence Research Program 
Coordinator and  Ocean- 
ographer at the Naval 
Electronics Laboratory (NEL) 
in San Diego. 

The Office of Naval 
Research bought the deep 
research bathyscaph Trieste 
and assigned it to NEL. Dr. 
Rechnitzer became the 
Scientist-In-Charge and Tech- 
nical Director of Trieste. 

Dr. Rechnitzer assembled 
an impressive team for Trieste 
-- Lt. Don Walsh, Lt. Lary : 
Shumaker, Master Chief John 
Michel (all DSPA Members) 
and others. 

The Trieste Team 
modified Trieste and made 
progressively deeper dives. 
On January 23, 1960, Dr. 
Rechnitzer supervised the 
Trieste Team when they made 
the historic deep dive to 
35,800 feet off Guam in the 
Marianas Trench. Operating 
Trieste were Lt. Walsh and 
Jacques Piccard (son of the 
Trieste inventor). 


While at NEL, Dr. 
Rechnitzer was also one of the 
founders and president of 
Scientific Diving Consultants in 
San Diego. This group of 
ocean scientists and 
specialized divers included 
Connie Limbaugh, Dr. Wheeler 
North, Jim Stewart, Earl 
Murray, Emil Habeker, Ron 
Church and Chuck Nicklin. All 
of these individuals became 
leaders in the ocean 
community. 

Dr. Rechnitzer brought his 
expertise to North American 
Aviation (which evolved into 
Rockwell International) in 
1963, He became Director of 
Ocean Sciences. 

| transferred from the 
Rockwell Space Division, 
where | was an Engineering 
Supervisor and Diving Officer 
for the corporation. 

In 1964 | began working 
for Dr. Rechnitzer as Pilot, 
Lockout Diver and Diving 
Officer on the deep submers- 
ible, Beaver IV. 

Later, | became Project 
Engineer and Program 
Manager on several ocean 
equipment development pro- 
jects for Dr. Rechnitzer at 
Rockwell International. 

Also in the Ocean 
Sciences Department were 
Tony Christianson (designer of 
the Scubapro MK 7 and MK 10 
regulators) and Bob Ballard 
(who led the team _ that 
discovered the Titanic). They 
both later earned their Ph.D. 


Degrees. DSPA Member 
Ralph White was an 
underwater cinematographer 


on most of these ocean 
research projects for Rockwell 
International. 

Dr. Rechnitzer was the 
key visionary of Beaver IV. 
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The unique and revolu- 
tionary deep submersible could 
operate down to 2,000 feet and 
lockout divers to 1,000 feet. 
The lockout divers wore 


mixed-gas rigs, breathing 
mixtures of helium and 
oxygen. 


Through a joint-venture 
with Mobil Oil, the Beaver 1V 
also mated with ocean-bottom 
oil completion structures and 
transfer engineers down to 
2,000 feet. 

Beaver IV was a prototype 
for the Deep Submergence 
Rescue Vehicle (DSRV) and 
the Advanced SEAL Delivery 
System (ASDS). 


Be we 


In 1970, Dr. Rechnitzer 
began a 15-year employment 
with the federal government in 
Washington, DC. He was 
Senior Civilian Science and 
Technology Advisor to four 
successive Oceanographers of 
the Navy. 

He was part of the U.S.S. 
Monitor Validation Team in 
1974. 

As an Expedition Leader 
and President of CEDAM, Dr. 
Rechnitzer participated in 
several international expedi- 
tions and underwater 
archaeology discoveries. 

Dr. Rechnitzer made 
several dives under both the 
Arctic and Antarctic ice packs, 

He was on several ocean 
research ocean research 
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expeditions _to Monterey 
Canyon, Lake Biakal in the 
U.S.S.R., and other locations. 

His lifetime of sharing 
included being head of Séveral 
technical conferences, 

After 31 years in the U.S. 
Navy Reserves, Dr. Rechnitzer 
retired in 1986 with the rank of 
Captain. 

Dr. Rechnitzer was very 
involved in underwater film 
production and film festivals. 
He was Co-Producer (with Eq 


Cargile) of a one-hour 
television special on the 
Trieste for The History 


Channel, called The Deepest 
Dive. 

A prolific writer, Dr, 
Rechnitzer wrote many 
scientific papers and articles 
about work in the ocean. 

He was very active in 
several professional organ- 
izations, including the Deep 
Submersible Pilots Associ- 
ation, the Marine Technology 
Society, the Academy of 
Underwater Arts and Sciences, 
and oth 


oan 
His professional expertise 
included serving on several 


Boards of Directors and 
Boards of Advisors, including 
International Underwater 


Contractors, the Historic Diving 
Society USA, the NAUI Board 
of Advisors (1960-1990), and 
Several others. 

Dr. Rechnitzer shared his 
Knowledge and expertise 


© Copyright 2005 by the Deep Submersible 


FALL 2005 


_Deep Subm 


through hundreds of lectures. 

During his distinguished 
career, Dr. Rechnitzer was 
honored with many awards: 
The Distinguished —_ Givilian 
Service Award presented by 
President Eisenhower at the 
White House; three NOGI 
Awards; The Roger Revelle 
Award; Honorary Life 
Membership in the National 
Geographic Society; the 
Lockheed Award for Ocean 
Science and Technology; the 
Lowell Award from the 
Explorers Club; numerous 
underwater film awards, and 
many other awards and 
honors 

o 


With the passing of Or. 
Andreas B. Rechnitzer, we all 
lost a very good friend and 
sincere man. He was a 
champion of diving safety, the 
use of ocean technology to 
carry on the important work 
under the seas and ocean 
science research. 

Over the last 41 years, 
Andy and | were associates on 
many other projects together. 
Andy wrote a great Foreword 
to my book, Pioneers In Diving. 
He was a good friend and a 
mentor. 

Andy’s long-time wife 
(Martha J, Mitchell) was 
tragically lost to cancer. 
Several years later Andy 
became re-acquainted with 
another friend from his high 
school days (Alice Stange), 
whom he later married. 
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The surviving Rechnitzer 
Family (wife Alice Rechnitzer, 
4 children, 9 grandchildren and 
1 great-grandchild) are dealing 
with Andy’s death privately. 

DSPA Member Kevin 
Hardy arranged for and was 
MC for a Memorial Service for 
Andy Scripps Institution of 
Oceanography on October 23, 
2005. 


Many of the Rechnitzer 
Family members have seen 
only the tip of the iceberg of 
how Andy affected so many of 
our lives. We can remedy that 
Situation through the following, 

DSPA Member Ed Cargile 
is developed an Electronic 
Scrapbook about Andy’s life. It 
contains numerous letters and 
photos from Andy's friends 
around the world. 

You can contribute to this 
Scrapbook by sending letters 
about experiences or special 
remembrances you had with 
Andy. Write the letter as if you 
are talking to the Rechnitzer 
Family. Include photos you 
may have of Andy. 

| will scan the letters and 
photos for inclusion in the 
Scrapbook. Send letters and 
photos to ecargile@cox.net.. 

Copies of the Scrapbook 
will be presented to the 
Rechnitzer Family. CD-ROMs 
of the Scrapbook will be 
available for friends by 
contacting me. 

It is hard to say goodbye. 
But we can all remember with 
a smile the remarkable 
contributions of Dr. Andy 
Rechnitzer --- Diving Scientist. 


Membership 


The Deep Submersible 
Pilots Association was formed 
in 1967 to provide for a free 
interchange of information 
relative to manned submers- 
ible design, operations, 
techniques, and materials in 
order to further the safe and 
peaceful progress of man into 
the deep oceans. 

Full Membership in the 
DSPA is open to all qualified 
current or former pilots of deep 
submersibles that descend 
below 2,000 feet. 

Associate Membership is 
open to those other than 
qualified deep submersible 
pilots. 


Willis Forman 
DSPA Membership Chairman 
3347 Mohican Ave. 
San Diego, CA 92117 USA 
(619) 275-0294 


Beaver IV 


By 
Edward C. Gargile 


One of the most versatile 
and innovative deep submer- 
sibles was the Beaver IV. 

After leaving his position 
with NEL and the Trieste 
bathyscaph in 1961, Dr. Andy 
Rechnitzer took his knowledge, 
experience and concepts for 
research and operations under 
the sea to North American 
Rockwell (which became 
Rockwell International). 

Dr. Rechnitzer became 
Director of the Ocean 


Sciences at Rockwell Inter- 
national, 

At several different 
divisions within Rockwell 
Intemational, many ocean 
research projects, commercial 
offshore development pro- 
jects, and equipment develop 
Programs for the U.S. Navy 
were being conducted. 

These ocean 
included: 

» U.S. Navy Target Torpedo 

Systems 
e ASW Weapon Systems 
¢ SEAL Team Diver 

Transport Vehicles 
e Diver Ergonomic Test 

Studies 
® Mixed-Gas Breathing 

System 
e Diver Sonar and Pinger 

Navigation Systems 
¢ plus several classified 

projects. 

It was the vision of Dr. 
Rechnitzer and others to bring 

all of these projects together 
into one new company 
Division, 

Thus was formed the 
Ocean Systems Operations 
Division. 

| was working as an 
Engineering Supervisor in the 
Space Division of Rockwell 
International. 

Because of my diving 
background, as a second job I 
was also the Diving Officer 
and did most of the test diving 
for the company. 

One of the projects was my 
training of the U.S. Navy UDT 
Personnel in the recovery of 
the Apollo Spacecraft. 

| began working for Dr. 
Rechnitzer in 1964 as Pilot, 
Lockout Diver and Diving 

Officer on Beaver IV. Also, | 
was Project Engineer and 
Program Manager on other 
projects for Dr. Rechnitzer. 


projects 


4 


Deep Submersible Pilots Association Newsletter 


Dr. Rechnitzer brought 
considerable first-hand know- 
ledge and experience of 
bathyspheres and _ bathy- 


scaphs. 
All of the bathyscaphs were 


considered the First Gener- 
ation Deep Submersibles. 

The First Generation of 
Deep Submersibles paved the 
way for ALL of the 
developments and advance- 
ments of the Second 
Generation Deep Submers- 
ibles. 
The Trieste Team and 
others felt there was a 
desperate need a Second 
Generation Deep Submers- 
ible. 

The Second Generation 
Deep Submersibles had to be 
smaller, more powerful, carry 
more instrumentation and 
other equipment, better 
navigation and communica- 
tions, and have more safety 
features. 

Several deep submersibles 
developed in the early 1960s 
were in this Second 
Generation Deep Submers- 
ibles. Beaver was one of these 
Second Generation Deep 
Submersibles. 

At first the Beaver was first 
named Roughneck, for the oil- 
drilling person. 

But the Rockwell 
International Submersible was 
renamed Beaver, for the very 
resourceful animal that worked 
very hard in the water. 

Beaver better described the 
many missions and types of 
water projects than Rough- 
neck, which was limited to just 
the offshore oil industry, 

There were four designs of 
Beaver. The first two were 
designed (Beaver | and /f), 


Beaver I/l was désigneg 
and built through the MOCkup 
stage. 
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ol. John D. Craig, and Beaver 
Pilots Joe Thompson and Ed 

Cargile in front of the Beaver I 
Mockup on a television show. 


Beaver IV was designed, 
built, tested (including wind 
tunnels, ergonomics and in the 
water) and did several 
operations. 

The progressive Beaver IV 
was tear-shape, had a Smooth 
protective skin, three rotatable 
Propulsion thrusters and a 
Stabilizing tail. 

Two tails were designed for 
Beaver IV --- a ring-tail and V- 
Shaped Bonanza tail. The 
Production version of Beaver 
IV used the V-shaped tail. 

The Beaver JV was built 
around a dumbbell-shaped 
Steel pressure Sphere. 

The forward compartment 
held three people (Pilot, Co- 
Pilot and Scientific/Technical 
Observer). 

A tunnel connected the 
forward Compartment to the aft 
compartment. A hatch was 
closed and sealed between the 
forward and aft compartment. 
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Beaver IV. 


The design criteria for the 
Beaver IV included: 
e Length: 26’4" 
e Weight: 17 tons 
e Outer skin: fiberglass 
e Inner spheres: HY-100 


steel 

e Forward sphere: 7’ inside 
dia. 

« After sphere: 5’6” inside 
dia. 


e Operating depth: 2,000 
feet, with a crush depth of 
4,000 feet 
Diver lockout: 1,000 feet 
Pressure hulls manu- 
factured at Hahn & Clay in 
Houston, TX 

e Pressure hulls tested at 
Southwest Research 
Institute in San Antonio, 
TX 

e Personnel: 5 


Two pressure hulls were 
fabricated and tested by 
Rockwell International. The 
first one was for Beaver /V-1. 

The second pressure hull 
was to be developed later into 
Beaver /V-2. However, this 
second pressure hull was sold 
to the Canadian Military. It 
was developed by Hyco in 
Vancouver into the diver- 
lockout submersible SDL-1. 


For the Beaver [V, a top 
hatch allowed all the personnel 
to enter the submersible. A 
fiberglass cowling protected 
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the top hatch during rough-sea 
operations. 

When the hatches were 
closed, the forward compart- 
ment was dry and at one 
atmosphere pressure. 

An oxygen replenishment 
System used a CO, removal 
system. Automatic and 
manual systems ensured that 
the O, level and the CO were 
always within safe limits, 

Pilot and Co-Pilot chairs 
were mounted on each side of 
the forward compartment. The 
vehicle instruments — and 
controls were mounted in front, 
to the side and in back of the 
vehicle operators. 

The forward compartment 
had seven viewports. A 
movable couch was designed 
to comfortably get up to these 
viewports. The vehicle controls 
were mounted on a tethered 
portable board for the Pilot 
operating from the couch. 

Mounted high on the 
outside front of Beaver /V were 
two pads for instruments: 
aceanographic instruments, TV 
camera and lights, etc. 

On the two lower pads in 
the front of Beaver IV were two 
sophisticated manipulators. 
The ends of the hydraulic 
manipulators were snapable 
tools for clutching, rotating, 
cutting and other activities. 

A rotating Lazy-Susan 
container was mounted on the 
low front of the submersible 
between the two manipulators. 
This allowed quick interchange 
of the manipulator tools, 

The three propulsion pods 
were mounted 120-degrees 
apart. 

The propulsion thrusters 
were 5 hp de electric oil-filled 
motors. The four-bladed props 
were 18” in diameter. 

Since each of the 
propulsion thrusters could 
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rotate 360-degrees on their 
own axis, the onboard- 
computer allowed the Beaver 
IV to hover and maneuver like 
an underwater helicopter. 

A steady = underwater 
current could also be 
Calculated and provided for in 
the propulsion system. 

A mércury-transfer system 
allowed the heavy liquid metal 
to be transferred for and aft in 
the submersible. 

A variable-ballast system 
provided outside sea water to 
enter two trip tanks located in 
the sides and the aft-end of 
Beaver IV. Up to 1,540 
pounds of water could be 
added to the submersible’s 
buoyancy. 

This variable-ballast could 
be pumped between the three 
tanks to provide trim for 
Beaver IV. 

Twist-locks allowed the 
protective smooth fiberglass 
outside panels to be quickly 
removed or installed over the 
equipment beneath. These 
panels greatly ensured the 
submersible would not get 
caught on underwater objects. 

Electrical power was 
provided by lead acid 
batteries. These were oil- 
filled, to compensate for the 
outside water pressure. 

The batteries provided 12 
hours of normal operations. 

These batteries could be 
jettisoned in emergency 
Situations. 

Other components of the 
Emergency System included: 

e Main batteries jettison 

e Propulsion pod jettison 

e Manipulator jettison 

e Television camera and 
light jettison 

e Oceanographic 
instrumentation jettison 


e Lowering or release of 
anchor 
Marker buoy release 
Emergency breathing air 

° Manual backup 
measurement of O> and 
Co, 

e Emergency batteries inside 
the forward compartment 


Beaver 1V could dive to 
2,000 feet. With the ocean- 
ographic instrumentation and 
the powerful manipulators, the 
Submersible could perform 
many different operations. 

The aft diver lockout 
compartment had a hatch to 
the tube connecting to the 
forward compartment. 

The diver lockout also had 
two bottom hatches: the 
compartment seal hatch and 
below it an outer hatch. 

With the hatches properly 
sealed, divers using 
rebreathers mixed-gas could 
lockout to 1,000 feet. 

Things were a little tight 
inside the aft diver lockout 
compartment, with two divers 
in diving gear, the umbilical 
houses for the two divers, the 
compartment instruments and 
gauges. 

One of the beauties of 
Beaver {V is for a diver to 
fockout from the aft 
compartment, swim forward to 
work on a project in front of the 
submersible. 

An engineer (that designed 
the equipment or was respons- 
ible for its underwater 
operations) or an ocean 
scjentist was on the inside of 
the forward compartment. 
Through underwater commun- 
ications to the lockout diver in 
his umbilical line, the engineer 
or scientist could direct the 
diver 
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The lockout divers were 
usually saturated for their 
operation. This meant that 
they remained pressurized in 
the mixed-gas environment for 
more than 24 hours. 

When Beaver IV was 
returned to the surface, the 
saturation lockout divers could 
decompress in their lockout 


compartment or were 
transferred under pressure to a 
surface recompression 
chamber. 


DSPA Member Capt. Walt 
Mazzone was an_ important 
part of the Sealab Team that 
perfected saturation diving. 
These principles were used for 
Beaver IV saturation diving 
operations. 

| was named the first Pilot 
of Beaver IV. 

Because of time delays with 
the construction of Beaver IV, 
during 1967 and early 1968 | 
was on assignment from 
Rockwell International to the 
U.S. Navy SEAL Team. They 
had formed a __ special 
Research, Development, Test 
and Operations (RDT&E) 
Team. 

In addition to being an 
operational member of the 
eight-man RDT&E SEAL 
Team, | was responsible for all 
engineering. This included 
equipment testing, design 
modifications and design of 
new equipment. 

A psychologist/physiologist 
studied our Team. Or. Bill 
Vaughn, PhD, conducted 
several very interesting studies 
on our Team. | helped with the 
diver instrumentation for Dr. 
Vaughn's studies. 

While | was gone from 
Rockwell International, they 
hired Joe Thompson as the 
Chief Pilot for Beaver JV. 
Thompson had experience as 


Pilot of the Westinghouse 
Deepstar 4000 and Cousteau’s 
Diving Saucer. 

Between Thompson’s 
practical experience, and my 
engineering and diving 
experience, we made ag 
powerful team. 

Ed Kruger was Crew Chief 
on Beaver IV. Kruger was very 
experienced in many aspects 
of equipment systems. He 
also became the third Pilot on 
Beaver IV. 

Ironically, Larry Shumaker 
later worked with Ed Kruger at 
Interstate Electronics, 
Shumaker had the same 
experience and judgment of 
Kruger’s abilities, 

When | changed from Pilot 
to Lockout Diver or Transfer 
Engineer, Ed Kruger became 
th Pi 


Cargile, Joe Thompson 
and Ed Kruger in front 
of the Beaver IV forward 

compartment. 


The systems operations 
Support team for Beaver [V 
was made up of several very 
qualified technicians. 

As a second job, the 
Support Technicians became 
the Support Divers for Beaver 
IV during the faunch and 
recovery of the submersible. 
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Only one of the Support 
Technicians had diver training. 
All the rest went through a 
sports diver training course. 
Then | trained everyone 
through an extensive diver 
training program. All of them 
were excellent and 
enthusiastic. 


Beaver IV was launched in 
September 26, 1968, at the 
Ocean Systems Operations 
facility in Long Beach, CA. 
Nancy Reagan christened the 
submersible, when Ronald 


Reagan was California’s 
Governor. 

Tests were conducted at 
the large Sonar Tank of the 
Autonetics Division of Rock- 
well International. 

In early 1969, ocean tests 
were conducted on Beaver IV 
at the Rockwell International 
Catalina Facility, This was 
down the hill from the USC 
Marine Lab at Big Fisherman’s 
Cove, near the Isthmus. 

The Rockwell Catalina 
Facility had a marine railway 
for launch and recovery of 
Beaver IV. The marine railway 
led into a large butler hanger, 
where maintenance of Beaver 
/V was conducted. 

Next to the hanger were 
two trailers for offices and the 
Dive Locker. 
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Joe Thompson and 
Ed Cargile in front of 
Beaver IV, 


Rockwell later donated the 
Beaver IV Catalina Facility to 
Los Angeles County. They 
how have a large 
decompression chamber in the 
hanger for treating divers from 
injuries, conducting hyperbaric 
research and training chamber 
operators. 

During April 1969, the 
Beaver IV Team played host to 
the very unique Submersible 
Jamboree that Capt. Jacques 
Cousteau organized. 

At this unique gathering of 
seven deep submersibles were 
Deep Quest (Lockheed), Star I/ 
(General Dynamics), Deepstar 
4000 (Westinghouse), DOWB 
(General Motors), Nekton, Sea 
Flea (Cousteau) and Beaver IV 
(Rockwell International). 

The Cousteau Team filmed 
one of their television series 
The Underwater World Of 
Jacques Cousteau (‘Man And 
Machine”). This TV show was 
about deep submersibles and 
their crews, and diver lockouts. 


: Yi) 
Divers Ed Cargile and 
Joe Thompson locked out 
of Beaver IV. Ralph 
White was filming them. 
Don Crowell shot this photo. 


The most impressive part 
of this historic gathering was 
the rap sessions at night. It is 
doubtful that any of the 
submersible crews got much 
sleep during the week-long 
project. 


Tests continued with 
Beaver IV off Catalina Island 
and the deep channel between 
Catalina and the mainland. 

During May 1969, Beaver 
IV made her first operational 
dive to 2,094 feet. 


The aft compartment of 
Beaver IV was for both locking 
out divers and mating with 
undersea structures. 

Rockwell Intemational and 
Mobil Oil had an offshore oil 
joint-venture. 

Mobil Oil had designed and 
developed an ocean-floor oll 
completion system. The Mobil 
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Seafloor Oil Completion 
System was a large structure 
that covered the oil drilling 
Structure, the control valves for 
completed oil wells, pipes for 
delivery of the oil and gas to 


shore, and maintenance 
equipment. 
This Oil Completion 


System was for offshore oil 


and gas drilling down to 2,000 
feet. 


Rockwell International, with 
Beaver 1V, mated with the 
Mobil Subsea Oj Completion 
System. Beaver /V mated the 
it diver lockout compartment 
with the Mobil System. 

This mating operations was 
done “blind”, as the Pilots 
could not see the mating 
operation behind them. 
Electronics were used to guide 
the submersible. 

Engineers were then 
transferred into the Mobil 
System for maintenance work. 

Rockwell International 
designed, built and installed a 
Mating Capsule for simulation 
of the Mobil System. Called 
the 007, the Mobil Oil Mating 
Capsule was installed in the 
deep water off Catalina. 

The 001 Mating Capsule 
was installed off Catalina on a 
large concrete slab. 

Beaver IV successfully 
mated with 007. 

Gary Bane was the Project 
Manager of the Rockwell 
International Mating Capsule. 

This huge structure duplicated 
the Mobil Oil Ocean Floor 
Completion System. 
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This submersible mating 
activity was also in 
preparations for one of the 
design purposes of Beaver IV. 
The submersible was designed 
to meet all the requirements of 
the U.S. Navy Deep 
Submergence Rescue Vehicle 
DSRY). 

Lockheed won the DSRV 
contract. DSPA Member Larry 
Shumaker was the Test Pilot 
for both the DSRVs built by 
Lockheed. 


Beaver IV had classified 
contracts with the Naval 
Undersea Research and 
Development Center (NURDC) 
for scientific studies. 


One planned operation was 
that | was supposed to lockout 
of Beaver IV and swim over 
and lockin to the U.S. Navy 
Sealab iil undersea habitat off 
San Clemente Island. 

Unfortunately, the tragic 
death of Aquanaut Berry 
Cannon cut the project short. 


The Beaver IV was also a 
predecessor for the Advanced 
SEAL Deliver System (ASDS). 


Then Rockwell International 
had a change in direction. The 
OSO Division of Rockwell 
Intérnational was closed in 
1970. 

At about the same time, all 
of the aerospace companies 
that had spent their own 
money developing deep 
submersibles and other 
operations made a_ tough 
reality check. 

These companies came to 
the realization that there was 
little money from the U.S. 
Navy and the newly formed 
NOAA. So most of these 
companies closed or scaled 
down their ocean operations. 

Beaver IV was sold to 
International Underwater Con- 
tractors (IUC). Andre Galeme 
and company used the 
submersible and diver lockout 
Capabilities of Beaver IV for 
offshore oil operations, 
scientific studies with NOAA 
and many other projects. 

A 36” viewport was 
mounted in the front of Beaver 
IV. 

After several years of 
operations, IUC loaned the 
Beaver 1V to the Man-In-The- 
Sea Museum in Panama City, 
FL. Beaver IV is now on 
display at the Museum. 
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Alvin ... 
A Pioneering 
Deep 
Submersible 


By Edward C. Cargile 


Photos and Drawings Courtesy 
of Woods Hole Oceanographic 
Institution 


For 42 years, the most 
progressive and active deep 
submersible has been the 
Alvin. The accomplished 
submersible is owned by the 
Office of Naval Research and 
operated by the Woods Hole 
Oceanographic Institution. 

In February 1956 Allyn 
Vine (a scientist at the Woods 
Hole Oceanographic _Instit- 
ution, WHOIl) attended a 
symposium in Washington, 
DC, where participants drafted 
a resolution that the U.S. 
develop a national program for 
manned undersea vehicles. 

The U.S. Navy Office of 
Naval Research (ONR) 
obtained the bathyscaph 
Trieste from the _ Italian 
Professor Auguste Piccard. 
Trieste was assigned to the 
Naval Electronics Laboratory 
(NEL) in San Diego, CA. 

Dr. Rechnitzer was the 
Program Manager and 
Scientist In Charge of Trieste. 
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Other important members of 
the Trieste Team were DSPA 
Members — Don Walsh, Larry 
Shumaker and John Michele. 

The Trieste accomplished 
many amazing achievements. 
This included descent to the 
deepest known part of the 
ocean off Guam, to 35,800 
feet. 

But it is was agreed that 
Trieste was too big and 
cumbersome for ocean 
research. So a new, smaller 
deep submersible had to be 
developed. 

In 1960, Vice Admiral 
Charles Momsen (Director of 
ONR) to come up with a 
smaller and more versatile 
deep submersible for ocean 
research. 

Bud Froehlich developed 
drawings for a new small 
submersible, called Seapup. 
The submersible had an 
operating depth capability of 
6,000 feet. General Mills won 
the bid to develop the Seapup 
for $472,517. 
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Hahn & Clay fabricated 
three personnel _ pressure 
spheres of HY-100 steel in 


December 1962. DSPA 
Member Larry Megow directed 
this activity. 

Southwest Research 


Institute tested the three 
pressure spheres to 1.25 times 
their operating depth of 6,000 
feet. 

Personnel Sphere 1 was 
for Sea Pup, and Spheres 2 
and 3 was for the Navy’s Sea 
Cliff and Turtle deep 
submersibles. 

The Navy and WHO! 
changed the name of the new 
deep submersible to Alvin, in 
honor of the prime mover and 
creative inspiration for the 
undersea vehicle, Allyn Vine. 

Litton Systems took over 
building of Alvin from General 
Mills. On May 26, 1964, Alvin 
was launched, and commis- 
sioned at WHOI on June 5, 


The first two dives were 
made with Bill Rainnie (Pilot), 
Allyn Vine and Bud Froehlich. 

To support Alvin, a new 
support boat was constructed 
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from a pair of surplus Navy 
Pontoons in early 1965, The 
ship was named Luly (named 
after Allyn Vine's mother). 

In March 1965, = Lulu 
carried Alvin for their first 
ocean research trip to Andros 
Island in the Bahamas for 
inspection of the ARTEMIS 
underwater listening array at 
the Tongue of the Ocean. 
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“Marvin McCamis became 
the second Pilot of Alvin. 


1966-1970 


In early 1966, a U.S. Air 
Force B-52 Bomber and a KC- 
135 Refueling Tanker collided 
over southern Spain. The B- 
52 was carrying four H-bombs. 
Fortunately, three of the H- 
bombs were safely recovered 
over land. However, the fourth 
H-bomb fell into the 
Mediterranean Sea. 

This largest ocean search 
and salvage operation in 
history included an armada of 
U.S. Navy ships, several 
manned  submersibles, an 

unmanned ROV and divers 
were important parts of the 
search. 

Alvin finally found the H- 
bomb. Aluminaut “babysat” 


Deep Sub 


faced to recharge her batt- 
eries. When Alvin and 
Aluminaut met underwater, this 
was the first deep water 
rendezvous of two manned 
deep submersibles. However, 
when the H-bomb was being 
raised to the surface, it was 
lost and = slid down the 
underwater slope. 

Again, Alvin found the H- 
bomb and Aluminaut Stayed 
with it while Alvin surfaced, to 
come back down to complete 
the operation. Alvin almost 
became tangled in the 
billowing H-bomb parachute in 
attempting to place the lift 
grappling hook. The Navy 
ROV C.U.R.V. attached the lift 
cable. The lost H-bomb was 
finally raised to the surface on 
April 7, 1966. 

Alvin then made dives in 
the Bahamas for the Navy, and 
biology/geology dives on the 
Blake Plateau and off Cape 
Charles. 

During Dive 202 on July 6, 
1967, a swordfish attacked 
Alvin at about 2,000 feet. The 
large swordfish impaled itself 


in the seam of the outer skin, 
right next to one of the 
submersible’s viewports. 
Divers were able to tie the 
dead fish to Alvin when the 
submersible was raised to the 
surface. 


A biopsy of the 


swordfish 
abnormalities. The crew ate 
the good-tasting fish for dinner. 


revealed no 


Alvin made dives south of 
New England for geology, 
biology, thermal and sound 
Studies. During Dive 209, 
Alvin discovered and photo- 
graphed a Navy F6F aircraft, 
which had crashed in 1944, 

During Dive 224 on 
September 24, 1967, the Alvin 
mechanical arm was _ lost 
during recovery because of 
rough seas. The arm was later 
recovered during Dive 236, 
reconditioned and reinstalled. 

On October 16, 1968, 
during the launch for Dive 308, 
one of Lulu’s support cables 
that held Alvin snapped. Pilot 
Ed Bland and his passenger 
were able to get out of Alvin, 
before she sank to the bottom 
in 5,000 feet. 

The Navy support ship R/V 
Mizar found Alvin and the deep 
submersible Aluminaut 
salvaged the Alvin on Labor 
Day, 1969. The sack lunches 
aboard Alvin were soggy, but 
edible. The near-freezing 
water temperature and lack of 
oxygen proved to preserve the 
sandwiches, after being on the 
deep ocean floor for almost a 
year. 

Alvin was _ overhauled 
during the remainder of 1969 
and 1970. 


1971-1975 
The first post-loss dive of 


Alvin was on May 17, 1971, 
south of Martha’s Vineyard. 
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the H-bomb while Alvin sur- 


During the following years, the 
station was revisited. The first 


Spring 2006 


woman scientific woman 
observer descended in Alvin 
during Dive 345. 


On Dive 364, Alvin was 
attacked by a large blue 


marline off Grand Bahamas 
Island. Some damage to the 
underwater lights and sail 
resulted, plus considerable 
damage to the marlin. 

The submersible com- 
pleted dives for biology at the 
Martha’s Vineyard Station. 
Dives were also made for 
geology and biology in the 
Hudson Canyon, and the Gulf 
of Maine. 

A new titanium pressure 
hull and variable — ballast 
system were installed in Alvin 
during the spring 1973. 
Following simulated dives in a 
Maryland pressure test tank, 
Alvin was certified to 12,000 
feet. 

In 1974, Alvin participated 
in Project FAMOUS (French- 
American Mid-Ocean Under- 
sea Study) for the first close- 
up look at the Mid-Atlantic 
Ridge. The French submers- 
ibles Cyana and Archede were 
part of the Project. National 
Geographic Magazine pub- 
lished articles in the May 1975 
issue about the operation. 

A series of dives was 
made by Alvin in the Bahamas. 
A site survey of a radioactive 
waste dump site was made. 

In 1976, Alvin was certified 
for 4,000 meters (13,124 feet). 
The submersible dove in the 
Cayman Trough, and made 
dives for the U.S. Navy near 
St. Croix, the Tongue of the 
Ocean and Cape Cod. A 
radioactive waste drum was 
recovered off New Jersey. 

Alvin made dives in 1977 
on the Galapagos Rift. 
Discoveries were made of the 
warm water vents in the deep 
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ocean floor that produced 
€xotic marine life. 

During April 1977 dives by 
Alvin were made in the 
Cayman Trough to continue 
the geology investigation. 
During a dive, Alvin felt the 
Nicaraguan earthquake. 

A new titanium structural 
frame was installed in 1978. 
Radioactive waste and biology 
Studies continued off the U.S. 
East Coast, and a second trip 
to the Mid-Atlantic Ridge was 
made for plate tectonic studies 
at the spreading center. 

During 1978 Alvin made 
dives near the Galapagos. 
National Geographic filmed the 
dives for the TV special Dive 
to the Edge of Creation. 

In 1979, Alvin first dove 
the East Pacific Rise at 20 
degrees North. Hot water 
vents or “black smokers” were 
found spewing forth super- 
heated water at 350 deg. C 
(650 deg. F). The same 
marine animals were found at 
hydrothermal vents off Mexico 
as off Galapagos. Additional 
dives were made near San 
Diego, the Tamayo Fracture 
Zone, the East Pacific Rise 
and Galapagos. 


1980-1985 


Alvin completed its 1,000" 
dive at the Galapagos Rift in 
January 1980. Dives were 
made to the Mid-Atlantic 
Ridge, Kane, Oceanographer 
Fracture Zones, East Cost, the 
Bahamas and St. Croix. The 
BBC filmed a TV special about 
Alvin and her research. 

During 1981, Alvin made 
dives near St. Croix, the 
Galapagos, the Panama Basin 
and East Pacific Rise. 

Alvin made dives in 1982 
on the East Pacific Rise and 
Guaymas Basin. CBS News 
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Anchor Walter Cronkite made 
Dive 1,211 to the Pacific Hot 
Vents. Dives were also made 
to the Panama Basis, Mid- 
Atlantic Ridge, Florida Straits 
and the Providence Channel. 

A major overhaul of Alvin 
during 1983 included the 
addition of a T-fitting to allow a 
single-point overhead lift 
system (replacing the elevator 
method). RV Atlantis If was 
modified to be the mother ship 
for Alvin. 

Alvin and Atlantis IT 
departed Woods Hole in 
January 1984 for 
Charleston, SC. Several 
rough water recoveries 
were made at sea, proving 
the A-frame system could 
work under less than ideal 
conditions. 

Dives were made that 
year on the West Florida 
Escarpment in the Gulf of 
Mexico. A series of bottom 
cold water vent com- 
munities were discovered. 
The animals found were 
very similar in appearance 
to those in the Pacific. 

Alvin made dives in 
the Panama Basin and on 
the East Pacific Rise. In 
mid-April the towed 
camera sled ANGUS 
discovered a new vent 
field to the south of the 
dive area, and Alvin visited 
it. 

Dives at the Juan de 
Fuca and Gorda Ridge off 
the coasts of Oregon and 
Washington in July 1984 
revealed black smoker 
hydrothermal vent activity 
in this northern spreading 
center, 


1985-1990 


Alvin’ made dives in 
early 1985 on the vent 
communities at Guaymas 
Basin in the Gulf of 
California, the East Pacific 
Rise off Mexico, and near 
the Galapagos Islands, 
Then Alvin returned to 
Woods Hole to begin a 
five-month Overhaul. 

In May 1986 certific- 
ation dives of Alvin were 
held in Bermuda. Dives on 
the Mid-Atlantic Ridge at 
newly-found hot water 
vents discovered new 
Species of shrimp and a 
six-sided animal thought 
to be extinct. 

There was consider- 
able media attention 
focused on dives to the 
wreck of RMS Titanic in 
July 1986. Alvin made 12 
dives to test a prototype 
robotic vehicle called Jason 
Jr. and to photographically 
document the shipwreck, 

Alvin departed Woods 
Hole in late September 
1986 to begin a two-year 
voyage into the Pacific. 
Year-end dives were made 
in the eastern Pacific, with 
a holiday port call in San 
Diego. 

Short cruises in the 
Santa Catalina Basin in 
January 1987 were 
followed by a series of 
dives on Loihi Seamount, 
south of the Hawaiian 


Island chain. Scientists 
studied an _ underwater 
volcano. New hydro- 
thermal vents were 


discovered near the 
Mariana Islands 


A port call in Tokyo in 
August 1987 brought 
thousands of Visitors, 
including Japan’s Crown 
Prince Akihito, Alvin then 
began a series of dives on 
the Juan de Fuca Ridge off 
Washington and Oregon, 
and the Santa Catalina 
Basin. 

Alvin made scientific 
dives in 1988 in the Santa 
Catalina Basin off San 
Diego, the Guaymas Basin 
and the East Pacific Rise. 
On March 22, 1988 Alvin 
made Dive 2,000. 

Atlantis IIT and Alvin 
researched the Galapagos, 
the Oregon Continental 
Margin and Juan de Fuca 
Ridge. Alvin made 
réseéarch dives in Monterey 
Canyon, Catalina Basin 
and an underwater volcano 


Off Acapulco. 
In 1989 Alvin was 
overhauled. A series of 


test and certification dives 
near Bermuda _ started 
1989. They were followed 
by dives off New Jersey 
and the New York Bight to 
study sludge dumpsite. 


1990-1995 


In 1990 Alvin studied 
the geochemical aspects of 
active hydrothermal vents 
on the Mid-Atlantic Ridge 
south of the Azores. 

Following drydocking, 
the submersible resumed 
diving in the Gulf of 
Mexico in March 1990, 
visiting hydrocarbon 
seeps, brine pools and 
abyssal basins to catalog 
new biological species. 


Alvin then conducted 
geological structure 
mé€asurements in the Hess 
Deep Rift Valley west of 
the Galapagos and 
Ecuador, and dives at the 
Galapagos Rift, East Pacific 
Rise and Guaymas Basin. 

In mid-summer _ of 
1990, Alvin began work on 
the Juan de Fuca Ridge in 
Support of geophysical 
crustal studies, followed by 
interdisciplinary work for 
NOAA on the southern end 


of the Ridge. 
Alvin made dives in 
Monterey Canyon, the 


Fieberling Seamount west 
of California, and the 
Santa Catalina Basin for 
benthic biology studies 
and Alvin's Navy inspec- 
tion. 

During 1991, Alvin 
Conducted studies in the 
Santa Catalina Basin, the 
Gulf of California, and 
Guaymas Basin hydro- 
thermal vent system 
experiments. Then Alvin 
and At/antis I returned to 
the East Pacific Rise for 
two studies of hydro- 
thermal, volcanological 
and geochemical processes 
near ODP drill sites and 
the Siqueiros Transform. 

After transit back to 
San Diego in mid-1991, 
the main batteries of Alvin 
were replaced and a Navy 
certification audit was 
successfully completed. 

The Alvin Group was 
requested to assist the 
Navy in the recovery of its 
CURV III, lost off the coast 
of Southern California. 


Spring 2006 


Alvin recovered the ROV 
on July 1, 1991. 

Alvin then made a 
series of research dives on 
the Juan de Fuca Ridge off 
Oregon. 

Five auxiliary dives 
were conducted to support 
Office of Naval Technology 

experiments and to obtain 
data and Samples from a 
Previously instrumented 
Ocean Drilling Program 
(ODP) bore hole. 

During the final cruise 
of the 1991, Alvin made 
dives on the East Pacific 
Rise for plankton studies in 
hydrothermal vent plumes. 

The first cruise in 
1992 gave the Alvin 
operations team a= rare 
chance to conduct a series 
of engineering test dives 
off San Diego. Experts in 
the photographic, under- 
water video and acoustic 
fields were invited to 
Participate in five shallow 
dives to recommend 
improvements in Alvin's 
Capabilities. 

Scientific dives began 
on the East Pacific Rise 
were conducted by the 
Alvin submersible in 1992, 
where a multi-institutional 
team of _ investigators 
studied hydrothermal and 
geochemical processes in 
support of ODP work. The 
Rise at 21 deg N was the 
site of geochemical 
sampling of hydrothermal 
fields. 

In 1991 Alvin and 
Atlantis II began studies of 
chemosynthetic eco- 
systems at two sites in the 
Gulf of Mexico. Two dives 
were made for specimen 
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Collection at the West 
Florida Escarpment cold 
Seeps, and the Continental 
Rise near Block Canyon. 

Alvin conducted 
Studies of biological com- 
munities at Deepwater 
Dumpsite 106 off New 
York. Then Alvin began a 
major overhaul period at 
WHOI. 

In mid-March 1993 
Alvin was re-certificated 
off Bermuda. Two sub- 
sequent dives were made 
for the Royal Ontario 
Museum and the Bermuda 
Zoological Society 

Alvin and Atlantis II 
embarked on a= seismic 
Studies cruise to the Mid- 
Atlantic Ridge. Submers- 
ible equipment problems 
shortened dive program. 

The submersible were 
made in Bermuda in April, 
after which Alvin 
successfully completed a 
dive series at the Ridge, 
then dives at a newly- 
discovered vent field south 
of the Azores. 

The research submer- 
sible made a mid-1993 
transit through the Canal 
to Juan de Fuca Ridge. In 
October 1993, Alvin's 
schedule was modified for 
a cruise to the Axial 
Seamount area to invest- 
igate recent volcanic 
eruptions in the hydro- 
thermal vent field; and use 
of the former Navy under- 
water early-detection 
acoustic system. 

A shipyard period in 
November 1993 preceded 
the final voyage of the 
year, to the East Pacific 
Rise in support of 


biological community 
temporal studies, 

1994 began with four 
lengthy cruises to the East 
Pacific Rise and Costa Rica 
Accretionary Wedge. 

On February 5, 1994, 
three Alvin pilots made a 
historic dive to our new 
depth limit, 14,764 feet. 

Alvin's 30th birthday 
was celebrated on June 5, 
1994, 

The first voyage of 
1995 took Alvin back to 
the TAG hydrothermal site 
on the Mid-Atlantic Ridge. 
Then Alvin visited an ODP 
well site to collect data 
from emplaced _ instru- 
ments, and to the bottom 
station at 9 degrees N in 
the Pacific. 

Atlantis II and Alvin 
stopped off California for 
more biology studies, then 
proceeded on to the Juan 
de Fuca for 81 dives. New 
cameras, sonar systems 
and other sensors recently 
added to Alvin allowed new 
looks at vent features and 
fauna. 

Alvin recorded Dive 
3,000 on September 20, 
1995. A live underwater 
telephone/satellite link 
allowed shore-side digni- 
taries to congratulate the 
pilot and observers during 
the dive. 

The research  sub- 
mersible and her support 
ship returned to the EPR in 
late 1995, with dives off 
the coast of Mexico and a 
transit to San Diego for 
the holidays. 

After 33 years of 
service, Atlantis II was 
retired in 1995. Atlantis IJ 
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returned to Woods Hole for 
the last time on July 3. 
Alvin was lifted off on July 
9th and transferred to the 
dockside hangar to begin 
overhaul. 

1996-2000 


In late fall 1996 
Atlantis IT was stripped of 
all submersible support 
gear for transfer to our 
new vessel Atlantis in 
Mississippi. 

Alvin completed the a 
major overhaul at the end 
of March 1997. The new 
support vessel Atlantis 
arrived at WHOI April 11, 
1997 

Ship and submersible 
left WHOI on June 2 for 
Bermuda to begin the 
Alvin recertification pro- 
cess, a series of post- 
overhaul test and 
engineering dives culmin- 
ating in dives to 4,500 
meters. 

The dives of 1997 took 
place during the transit 
from Bermuda to the 
Azores and a subsequent 
4-week voyage. A science 
party from Great Britain’s 
British Ridge Project and a 
film crew from the BBC 
studied Mid-Atlantic Ridge 
(MAR) hydrothermal vent 
colonies and __ biological 
interactions. During this 
dive series, Alvin and the 
French submersible Nautile 
met and filmed each other 
on the ocean bottom 
during two dives. 

In early August 1997, 
Atlantis traveled to San 
Diego to begin work in the 
eastern Pacific. Three 
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dives were conducted near 
San Diego for study of 
age-dependent _bioturb- 
ation of deep sea 
sediments led this portion 
of the schedule, conducted 
by researchers from the 
University of Hawaii. 

At the end of the 
month, Jason (WHOI’s 
Primary remotely operated 
vehicle) was loaded on 
board the ship in 
Preparation for the first 
test of Deep Submergence 
Group joint ROV and 
submersible operations. 

In late October 1997 
Atlantis and Alvin headed 
south for two voyages to 
the East Pacific Rise 
biological time-series site. 
One last transit back 
north, and the vessel 
arrived in San Diego for 
the holidays. 

Alvin began operating 
at the end of March 1998. 
These dives included two 
engineering test dives off 
San Diego, science dives 
for Skidaway and Florida 
State and a short transit to 
the Guaymas Basin area. 

Alvin made dives on 
the Northern East Pacific 
Rise (9N). Dives were 
made on the Juan de Fuca 
Ridge in June 1997. The 
first leg allowed scientists 
from Lehigh and Scripps to 
study gas hydrates and 
diagenetic carbonate 
deposits. 

Alvin concluded the 
cage performance studies 
in the Santa Barbara 
Channel begun in April. In 
September 1998, Alvin 


made dives near Easter 
Island. 

Investigators  recov- 
ered and redeployed long- 
term monitoring instru- 
ments left during a 1997 
Shinkai 6500 and 
Yokosuka cruise and 
examined gas and fluid 
chemistry of hydrothermal 
systems on a superfast 
Rise spreading center. 
These two legs involved a 
total of 35 dives over 76 
days. 

Investigators aboard 
Alvin from USC and the 
University of Delaware 
studied dispersal potential 
of hydrothermal vent 
animals to the Northern 
EPR. 

Alvin began 1999 with 
dives on the Southern East 
Pacific Rise at 18° S and 
Easter Island. Scientists 
from Hawaii and William & 
Mary continued  volcan- 
ological experiments in the 
mid-ocean ridge area 
south of the equator. The 
DSL-120 sonar _ vehicle, 
ABE AUV and Alvin were 
all employed for this work. 
Atlantis docked in San 
Diego for a two-week 
maintenance period in 
early June. 

Throughout much of 
July and August 1999 
Alvin completed dives in 
the Gulf of Alaska for 
study of species diversity, 
flux measurements, hydro- 
geologic, volcanic and 
tectonic processes on 
various seamounts. 

The next cruise in the 
Santa Catalina Basin off 
San Diego. Two final legs 
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to the East Pacific Rise 
rounded out the year. 
Atlantis ended the year in 
San Diego December 28, 
1999, 

The 2000 Alvin 
operating year began in 
San Diego with a transit to 
the Guaymas Basin area in 
the Gulf of California. A 
return visit to the East 
Pacific Rise 9N site. The 
sub and support ship then 
returned to San Diego for 
a six-week maintenance 
period. 

Oregon State 
researchers conducted 
research of the sources 
and consequences of fluid 
discharge along the San 
Clemente fault zone off 
southern California. 
Investigators from Rutgers 
made dives in Alvin in the 
East Pacific Rise during 
April 2000 to continue 
time series analyses and 
experiments at deep-sea 
hydrothermal vents. A/vin 
was then used by USC 
scientists seeking to 
document dispersal 
potential of hydrothermal 
vent animals. 

In early June 2000, 
Atlantis steamed north to 
the Juan de Fuca region to 
conduct four science 
cruises during the summer 
weather window. 
Investigators were from 
WHOI, the Univ. _ of 
Washington, the Univ. of 
Alaska, William & Mary, 
Univ. of Miami and Scripps 


Institution of 
Oceanography. 

In tate September 
Atlantis stopped in the 
Gulf _— of Mexico to 
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investigate stability and 
change in chemosynthetic 
communities for scientists 
from Texas A&M. Atlantis 
and Alvin proceeded to the 
Mid-Atlantic Ridge via 
Bermuda, where the last 
leg of the operating season 
gave Scripps investigators 
an opportunity to perform 
structural mapping of the 
eastern Atlantic  ridge- 
transform intersection. 
Alvin began a six-month 
overhaul at WHOI in mid- 
December. 


2001-2006 


The WHOI Deep 
Submergence Group began a 
triennial Alvin overhaul in 
2001. 

An eighteen-dive program 
for the National Science 
Foundation (NSF) on the Mid- 
Atlantic Ridge was the first 
program scheduled for 2001. 
That cruise ended in Ponta 
Delgada, Azores in late July. 
Another NSF program was 
next up, which included an 
IMAX camera used to film the 
underwater ridge habitat for 
later inclusion in a feature film. 

The Atlantis and Alvin 
then transited to Bermuda for 
some public relations dives, 
followed by biological studies 
in the canyons south of New 
England. It was during one of 


these cruises that the terrorist 


events in New York of 
September 11, 2001, occurred. 
This forced the deep 
submergence assets to alter 
dive plans numerous times in 
response to drastically 
increased Naval activity in the 
area. 
Alvin made dives on the 
Blake Outer Ridge. Then 
Atlantis carrying Alvin returned 
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to the East Pacific Rise to 
resume research studies. The 
focus of the four cruises of 
2001 and 2002 was the 
extreme environment of 
hydrothermal vents and the 
effects on the biology found 
along the fast-spreading East 
Pacific Rise. 

Early 2002 found Alvin 
finishing a cruise which 
originated in 2001 at the East 
Pacific Rise. Then Atlantis left 
for an NSF-funded cruise 
departing Manzanillo, Mexico. 
Alvin dove 25 times to conduct 
geochemistry/biology work at 
the Biotransect site. This 
cruise was followed by a five- 
week maintenance period in 
San Diego. 

Atlantis and Alvin 
conducted an IMAX filming 
near San Diego of the sub 
launch sequence for inclusion 
in an upcoming _ feature 
production on the deep sea. 
Unfortunately, during the first 
dive the ship's two. stern 
propulsion motors developed 
electrical problems due to 
carbon buildup, requiring them 
to be shut down before further 
damage resulted. Alvin 
operations were suspended 
and the ship was towed back 
into San Diego for five weeks 
of extensive repairs. 

In late April 2002, Atlantis 
was once again readied for 
sea, new motors tested and 
the IMAX filming completed. 
Somewhat behind schedule, 
the vessel headed south to 
begin work on the East Pacific 
Rise. 

Alvin made nine dives at 
the Galapagos Rift to 
commemorate the 25th 
anniversary of the discovery of 
hydrothermal vents at that site. 
The area looked quite different 
from our last visit, with many 
of the biological communities 
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wiped out by fresh lava flows 
and recent tectonic activity. 
New areas of activity were 
discovered, and new sites 
mapped and named. 

In early June 2002 
Atlantis transited north along 
the west coast of the U.S. to 
Astoria, Oregon. NOAA 
scientists embarked for a leg 
to explore the biology and 
geology of selected Gulf of 
Alaska seamounts. Alvin 
instrumentation and auto-pilot 
control software improvements 
were tested during this period. 
Two Alvin cruises in the Juan 
de Fuca region were 
conducted in July/August 
2002, followed by a September 
cruise utilizing Jason //, that 
vehicle's first science use, and 
two other non-Alvin mooring 
trips. 

Heading south once again 
in mid-October, the ship picked 
up a science party in San 
Diego and started the last 
three cruises of the year. This 
involved the NSF-sponsored 
Alvin dives and _ biological 
studies on or near the East 
Pacific Rise. The year ended 
with Atlantis dropping the 
science investigators in 
Puntarenas, Cost Rica before 
transiting the Panama Canal 
and arriving in Miami New 
Year's Day 2003. 

Atlantis began 2003 in the 
shipyard undergoing 
maintenance and a Navy in- 
service inspection. Alvin 
scientific diving operations 
began in early April with a 30- 
day voyage to the Lost City 
hydrothermal field south of the 
Azores. Alvin made 21 dives 
for the University _— of 
Washington. 

Moving back to the New 
England Seamount area in late 
May, Alvin collected deep-sea 


Corals and bathymetry data for 
CalTech researchers. Alvin 
made 11 dives. 

In early June the ship and 
submersible returned to the 
TAG site on the Mid-Atlantic 
Ridge for deployment of WHO! 
seismic and thermal 
monitoring equipment on and 
around a hydrothermal mound. 
In July and August, two cruises 
were conducted for NOAA 
Ocean Exploration dives off 
the southeastem US coast. 
Thirteen dives were completed 
by Alvin. 

The Atlantis sailed to the 
Gulf Of Mexico for another 
NOAA part to explore the 
ecology of cold seeps. Then 
the Atlantis transited through 
the Panama Canal for the East 
Pacific Rise at 9 degrees North 
with scientists from the Field 
Museum of Chicago, the 
University of Delaware and 
Harvard. Aflantis and Alvin 
ended the year with a transit 
from Manzanillo, Mexico to 
San Diego. 

The year 2004 started 
with a scheduled United States 
Coast Guard inspection and a 
maintenance period in San 
Diego. One engineering dive 
was made before science 
operations, which sent the ship 
south to the East Pacific Rise, 
(EPR) to continue on-going 
research at Latitude 9 North & 
Longitude 104 West. 

An early March 2004 
cruise for the Ocean Drilling 
Program (ODP) to the Costa 
Rican subduction zone 
enabled researchers to collect 
samples from long term bore- 
hole observatory sites. In 
March and April Aflantis 
returned to the East Pacific 
Rise Integrated Study Site at 9 
North. Alvin also completed 
Dive 4,000 during this series. 
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In May 2004 Atlantis the 
ship transited north to the 
Pacific Northwest's Juan de 
Fuca Ridge area for several 
Alvin cruises and three general 
oceanographic research 
cruises. In June, Alvin passed 
its 40th anniversary since 
commissioning in 1964. 

Alvin begain 2005 with a 
short maintenance period in 
San Diego. Then there were 
dives to the southem portion of 
the East Pacific Rise, Easter 
Island, the Galapagos, Costa 
Rica, the Juan de Fuca Ridge 
and to the New England 
seamounts. The venerable 
submersible then went into a 
six-month overhaul. 

Alvin is still going strong in 
2006, from her support ship 
the Atlantis. Alvin has 
considerable usefulness left. 


ALVIN TODAY 


Since her launching in 
1964, Alvin has accom- 
plished more than any 
other deep submersible, 
had more than her share 
of serious trials and gone 
through many _ modify- 
cations. 

All parts of Alvin have 
been replaced at one point 
or another during her 
illustrious career as a deep 
ocean research platform, 
including the frame and 
pressure hull. But her 
basic design remains the 
same as originally con- 
ceived. 


THE NEW ALVIN 
After over 42 years, a new 
deep submersible is being 


designed to replace Alvin. A 
name has not been given to 
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